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NMPEAUCJIOBUE

ITpupnedenne aspoOTOCHEMOYHOTO MaTepuasa 1% H3yueHus
peUlBIX pyceJ OTKPLIIO IOBBIH 3Tan B Pa3BUTHH TCOPHH PYCIOBOTO
npouecca H B €e NPaKTHUeCKOM HCNoJb3osBaHuH. Tak, o6pabortaniblii
B [ocynapcrBennoM ruaposornyeckom uxcturyte (I'TH) aaccosbiil
aspodorocheMounblil 11 KapTorpaduuyeckuii MaTepuas OTKPHLI LIHPO-
KHe BO3MOXKHOCTI A/ (POPMHDOBAHHMA HEKOTOPHIX BaKHBIX MO.10IKe-
M rHApoMOpdOSOrHYeCcKOl TEeOpHH pPYCJOBOTO npollecca, a Takike
LI BHCAPCHISE PEBYILTATOB CLEMOK PCK B NPAKTIKY Cro TIIpoMop-
¢osioriiueckoro ananausza [23, 26, 36]. Meroaiucckas cropoua upH-
MenCHHS  a3pudOTOCHEMOK MPH  [ICCAEN0BAII  peXkKiva  pyced 1
nofiM no.ynusia oi1paxeune s Pekomenpaunsx {38, 39]).

HanbueiitinM  pa3BHTHEM  apPOCBEMOK  SIBHJHCH  KOCMHUECKIE
CbeMKH, HMelolHe pAja NPEeHMYILecTB: 0XBaT OOJbIIMX TEPPHTOPHIT
1 J06bIX permaoHoB 3eMJll, NePHOAWYHOCTb, BCECE30HHOCTb, MIIOTO-
KpaTHasa NOBTOPAEMOCTb.

Bricokasi 3 (exkTuBHOCTL aHaJH3a pyCJAOBOro npoiecca B pas-
HBIX pPErHOHaX Hallefi CTPaHbl JAOCTHFHYTA NPH KOMIJIEKCHOM pac-
CMOTPEHIIH MaTepHaNoB KOCMHUCCKHX CBEMOK (KOCMHUCCKOro (oTo-
rpapupoBanns), aspodorocbeMoK 1 HadeMHLIX ob6c.enoBaniii. Bbi-
NoJIHEHHBIE  HCCJE]0BalHsl MO3BOJMJH  PaclipHTL  NPHVCHHTC.ILIIO
K TOpHBIM CTpanam THIH3AUHIO PYyCAOBOro npouecca, pance coslail-
nyio I'TH, coctasur,, xapTy THHoB pycen pek 3oubl BAM 11 0606-
HIHTL NCPBBIL onbIT paboT HHCTUTYTA B 1ol obaactn [9, 37, 40, 47].

Tem He meHee cieyer NMOAUEPKHYTb, UTO JICNMOJB30OBAHNEC, OCOOEHHO
KOMIIJIEKCHOE, 23POKOCMHYCCKHX MaTepHAJOB TP aHa.llse PYyc.1oBOro
pexkuMa peK NokKa lie HallJO WWHPOKOro NmpiMeneHus.

Hacrosmue Pexomenpgaumi npussaHbl aKTIBH3HPOBATb 3Ty BaikK-
HYI0 /IS TEOPHII M NPaKTHKH pYyC/JOBOrO Ipouecca J1edTe’IbHOCThb
B HayYHBbIX, NPOEKTHBIX M TNMPOH3BOACTBEHHBIX OpPraHH3aUNAX pa3HBIX
BEJOMCTB.

B Pexomenpauugax He I13Ji0Kenbl BONPOCH NepBHUHON (BBOIHOI)
NoAroToBKH AewHdpopunkoB. CBefieHHs o npoueccax (GOTOCBEMKH,
06paboTki (oTOMAaTepHaJsoB, a TaKxKe MO AelIHPPHPOBAHHIO 37eMeH-
TOB THApOrpacdHyeckoii ceTH, KOHTYPOB PACTHTEJBLHOCTHl It AP. MOZKHO
noJyunTh B NyGaHKAIMAX, MHOTHE H3 KOTOPbIX BBel€Hbl B YyueOHbi
npoliece, B YaCTHOCTH, 11a TeorpacgHueckux @axyabTeTax YHHBEPCH-
reroB [1, 3—5, 10, 16, 17, 20, 26—28, 32, 36, 42, 43].

* 3



PekoMernpauiin NOArOTOBJAGHB B a3POKOCMHUECKOil J1a60paTopuu
1 otiesne pyciaossix npoueccos I'TH na ocHose 0600uleHHst ONbITa
1CII0.1b30BalHA  A9POKOCMHYECKHX CBEMOK IIPH H3YyueHHH PYCJIOBOro
npouecca. OHH NPU3BaHBl PACKPHITh BO3MOXKHOCTH NpHMeHeHHA Ma-
TCPHAI0B pas3HbiX BIJZOB CbeMOK H NOKa3aTh METOJIYecKHe NPHEMbl
HCHO.Ib30BAHIS d3pOKOCMINecKoil nudopMallt npu pelleHdd HeKo-
TUPBIX BOHPOCOB TEOPHH I IIPAKTHKH PYCJAOBOro mpoiecca (ero THIH-
3aullll, BHIABJEHHA TAaHOBHIX (rOpH3oHTaAbHBIX) jedopmaunil Ha
V4acTKe pekH ¥ Ip.), HPOBeJeHHH HaeMHBIX paloT, olieHKe BJANSHHA
AHTPOIOreHHOr0 BO3AEHCTBHS, BOCCTAHOBJEHHNI HCTOPHH pPa3BUTHSA
KOTTOBIH, JOJIH, NOHM ¥ pyced.

PexoMenaauny coctasienn cr. uwx. JI. B. Chnuimenko 1 A-poM
texn. nayk b, @. Cunuerxo.

Penensent — xanj. texu. nayx 3. J. Konajnaun.

Licnuple 3aMeuanus mpn NpOCMOTPE PYKOUHCH BBICKa3aHbl HPoQ.,
A-pov reorp. nayk M. B. ITonoBeim.




I. XAPAKTEPUCTHKA A3POKOCMHUYECKOW UH®OPMAUHUHU

Hocutenem nudopmallid npiu aspoKOCMUIUECKIIX CBCMKAX sIB.ICTCS
MHOTOCIICKTPaAbLIIOC OTPaKeHHue H3JAYYeHHe, XapaKTepi3ylouee ofl-
THUeCcKIle cBoiicTBa upupoinbix obvextoB. Ilo atnm cBoficTBay \io-
XKHO CYAUTbh O COCTOSHHH H CTpOoeHHn nocheanHX. OnTiuecKue CBOIl-
cTBa OOBEKTOB MEHSIOTCA B TeueHue roja, ce3oHa n cyrok. Ha uux
OKa3blBaeT BJuisiilie UeAblil pall NpHPOAHBIX (AaKTOPOB I siBJICHII
{5, 19].

[Tpu a’poKocMHYECKIIX HCCACAOBAlHAX 3CMHAA NOBCPNHOCTL H3)-
uyaetcs B BHANIMOH 1 OJainkHell nHpakpacrHoll ofJacTii crnekTpa
(Bu3yasibHble 1aOMIOACHHS, TEJeBH3LOHHAN CbEMKa, (OTOCHEMKA),
a Tak)Ke B ApPYrHX yacTax CHnexkrtpa (nngpaxpacuas, painonokaulioH-
Hasi, CIEeKTpPOMETpHuecKass CbeMKa), KpPoMe TOTO BBIMOJAHAETCS Pf,l
CeliaNbHBIX ¢bhbeMOK. XapaKTepHCTHKH OCHOBHBIX BM10B a3POKOC\ili-
yeCKHX CbEMOK npupenensl B taba. 1 [10].

B HacTosiuiee BpeMsi OCHOBHOH o6bem HHbOpMatllil, MOJy4YeHHOII
HPH JUICTAHLEOHIEBIX HCCJCAOBAlHAX, NPCACTABJICH MaTepitaaavil, oT-
CHSITHIMH B BHAUMOA o6aacty cnektpa (aaumHbB BOn 12.=0,38 ..
0,76 MkM). Buaumoe ussyuenue ¢ pasanuiiofl AJHNOIN BO.1IbI BOCHPII-
HIIMaeTesi I'Jla3oM B BHJE CBETOBUTO I 1IBCTOBOrO 1300pazkenitst 00 b-
€KTOB.

Jlas mosyuenuss naunbosec mnodHON nugopmauwnn o6 odbenic -
CcleA0BaHNIl — peKe ¢ ee AOJMHHOI, NMOHMOil, PyCcaoM, 110 BO3MOMHGCTH
CJICAYET OJNOBPEMEHHO pacCMaTpHBaTh MaTepPHadbl CLeMOK, BLINO.!-
HIEHHBIX B pPa3JIHYHBIX jlllana3oHax crekTpa.

AspoBu3dyaabHbe HabJIOACHIA TNPOBOIATCH ¢ BEPTO-
JleTa HJM ¢ caMoJeTa ¢ lesbio obuero ocMoTpa pailona paboT, woi-
TPOJS IOJHOTH It JOCTOBEPHOCTH BBINOJHEHHOTO JeunnpHpoBatiis,
BbI1eJIEHUS] Tpailiil 3aTonJenns HOoAM, JCAOBOIl pa3BeiKkn Ha pekax
1 o3epax. AspoBH3yasbHble HabJI01€1Is BbIIOJIHAIOTCA 110 MapHIPY-
TaM, 3apaliee HaMeyeHIIBIM Ha Kaprax ujau ¢orocxemax, nHoria npo-
BOASITCSl OJHOBPEMCHHO C a3po(POTOCHEMKOH I 4YaCTO CONPOBOK 1a-
IOTCSl MepPCNeKTHBHON CbheMKOil JobliTenbckoii Kamepoii. Hab.io1ae-
Mble O0BCKTHl HAHOCATCSI Ha KapTbl (CHIMKI) KOAOBBIMI o6o03nauc-
Huamu [38].

[Ipn nabaonennisix w3 KocMoca CKOPOCTL MNepeMenieiis Koc\wli-
YeCcKOro Kopabust (8 KM/C) pE3KO OrpanliulBAaeT BPEMH PasuBOID
Habalo[eHHsl, HO To3BoJsier NOBTOPHUTL HabaioacHue ucpes nedoab-
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XapakTepUCTHKH OCHOBHBIX BULOB

CueMounast annapa- Maciutab Obnracrts
By cbeMKH Typa CHEMKH Paapemsesne cneKkrpa
Busiaanuoe obeite- — — — 0,38—
JlOBaHie 0,76 MM
AspooTochemxa:
o6piunas AspodoTtoanna- {1 2000— 15—60 auu./my]  0,38—
yepHo-Oenas patel (ADA) 1 : 100000 —0,76 MKM
C pPasnUyHbLIMI
GoxkycHbIMH pac-
CTOS HUSIMH
cuekTpo3onanst- {Aspedoroanna- {:2000— 15—60 anu./mMM 0,38—
Has paTel (ADA) 1 :100 000 —0,76 MM
C Pas3AUUHBIMN
PoKycHpiMHE pac-
CTORUUSIME U
Pa3UUHBIMU
CBCTOMHABTPAMII
LBETHAS ADA {:2000— 15—30 Ann./mMm 0,38—
[ : 100 000 —0,76 MKM
MUOI030HaMb- MK®-6 (muoro- 1:2000— 60—120 auu./ mm 1-f1 KaH.
nHas souasbnan ka- 11100000 (0,46—0,50)
Mepa) 9-fi KaH.
(0,52—0,56)
3-H KaH.
(0,58—0,62)
4-ii Kan.
(0,64—0,68)
5-#1 xau.
(0,70—0,74)
6-it kan.
(0,78—0,86)
MKM
Kocunueckan ¢o- |AGA-MHHTAuK  }1:7000000 [15—26 . /mu 0,38—
1ocbeMka (B ToM|JIKC [:5000000 [12—17 nuu./sm | —0,86 MKM
uicae cnektpo- |KATI-140 1:2500000 40 nuH. [ MM
3onaqbuag, ueer- | APA-BA3K 111000000 {30—60 mun./mum
nas. Muorozo~- |MKP-6 [:2000000 {80—160 /MM
nanbHana)
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IPOKOCMHYECKHX CLEMOK

Ta6bauya 1

UyRCTBHTENBHLIH
3JIEMEHT

duayyecnayg ocHoBa
MeTona

[oayuaemubie AaHHbe
(BuA u306pamesun)

3 LAOBHA TIPHMCHEHHA
B 33ABHCHMOLTI OT
GCBELICHHOLTH 11 S
TEOPOMOrHYECKHN
YCAGBIHH

Taan

Pashuuyple THNL
MJIeHoK

CrielHaNbHe
THITBL NJICHOK

To xe

Pasauunuie THIB
NJAEHOK, B TOM
yycJe cneuHasb
Hbie

Persictpauus otp4-
HEITHOro 3Jieh
TPOMATHIITHOI O
HINTYdeiHsa Cony
a B BHIHMOM
JHarna3oHe Criex-
Tpa

To xke

PerucTpauusi orpa-
YKEHHOTO 3JIeK-
TPOMarHuTHOro
usnyyenusa Coan
ia B Y3KuX
CHEKTPANLHBIX
HHTepBanax (He
Gonee uiecTH)

Peructpanus orpa
JKEHHOTO 3JieK-
TPOMArHuTHOr O
usnyuennss Coan
Id 8 BHIHMOM
u omxnem 1K
JlHana3oHax
crexTpa

3dniey B JHCB-
Hithd X

A3pooTOCHHMKH
yepHo-Bensie

A3pohoTOCHUMKH
CNIEKT PO30HATb-
Hble

A3podoToCHHMKH
LBETHblE

A3podhoTocHHMEH
yepHo Genbie
B HIECTH cheK
TPanbHBIX  MH-
TepBasax (naua
Jax)

CHHMKH hOCMHYe-
CKoro ¢ororpa-
¢upoBaHHA yep
HO Oeable, Chek
TpO30HaAbHbIe,
[BeTHLIe

Jliiesuoe Bpevis
AOPOLIHE METED-
posoruueckiie
} CTOBHA

To XKe

"

"
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Bua cpenmxi C‘bcMOn:;g;nMpm AZ?;;:;?P Paspewenie ?S;‘ff;;
Kocmuuecxkas cka- [MCY-M 1:10000000 1000 wt Buniimas,
HepHas CbeMKa coHeduas
(TeneBU3NORHAR WK,
cbemna — TB) 0,5—
1,1 mxMm
MCY-C 1:2500 000 240 M To xe
MCY-3 1: 1600000 30 m Buanmasn,
KK, 0,4—
2,4 MKM
dparment 1: 500000 — 0,5—
I, 1 MM
Tennosas aspo- Tennosusop i:2000— - Boamskninit UK
cbeMKa «Byakan» 1:100 000 35,
8—13 mxv
Paawononaunon- | Paauonoxarop 1200000 — 1—100 cv
Has CbeMKa 6oKoBoOro of3opa
(PJ1)

1ol NPOMEXYTOK BpeMenH. Buibop o6bektoB HabalofenHs orpaHiiuex
op6uTOll, KOTOpas MOXKET HPOXOANTh BAQJIL HJIH Nonepex AOHNH Kpyl-
npixn pex. Hpn 6oabliolt 0630pHocTH, BHCOKOR paspelualouiefi cnocob-
HOCTH anpaparypel W CMeHe OJJOro perHoHa APYyriM BO3MOMHO BbI-
JedeHne pernoHajbHbiX OCOOEHHOCTEH Yy peK, BHAHMBIX € BbIOpaHHOH
op6uTel |5, 8].

Porocpedka (aspodorocvemka — APC, kocmuueckoe $oto-
ipapnposamne — K®), npopomiimans B BIANMOIL Haw Gailvkueii in-
(ppanpacnoil yacTit CNCKTPa, ABJAAETCA yUIIBepPCcaabHbIM, nanboJace nc-
HOODL3YCMbIM 1T CaMblM AOCTYNHBIM METOAOM HPH PYCJHOBHIX HCCJIeH0-
BanusXx. PoTOCHNMKII XapaKTepu3yloTCsi BBICOKHM YPOBHEM pa3speuie-
151, 1COMETIPUYCCKON ONPeneNelHOCTLIO HOJNOXEHHA TOYeK, BbICOKOH
nnpopannonnoil eMKoCThio, onpeaesieMoil 6oAbWNHM YHCJAOM BblAe-
JSICMBIN OOBEKTOB, O00BLEKTHBHOCTLIO H OJHO3HAUHOCTBIO HX BOCHIPO-
113BC.1e11A.

K ocnoBubia HepocTarkaM (OTOCHEMKH MOMKHO OTHECTH 3aBiiCl-
MOCTb KayecTBa H300paikenHst OT METeOPOJOrnvyecKHX YC/ioBHii u Bpe-
\teun upoussoAcTBa cbemok [10, 27, 28].

Marcpuaast MapwpyTHOR N NJIOWLAAN0I (POTOCHEMKN NPeicTaB-
JSHOTCA B BiAe HeraTHBoB ((HABMOB), NO3HTHBOB — KOHTAKTIIbIX ILIH
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YyBsCcTBHTENbHLIA
3.eMeHl

du3nyeckans ocHOBA
MeToaa

IMonyuaemuie nauHnie
(BHI H300paetnss)

Yci0BuA npuMeHeHus
B 3aBHCHMOCTH OT
OULBCILEHHOLTH H MC-
TEOPONOFrHUECLKHA
ycnonuit

[MpueMHUK TiMd
«Bunuxon»

Perucipauus otpa-
WEHHOro 3Jeh-

TB-cuiimhit yepto
Gesivte (ueTnipe

Huesnoe Bpems,
XOpoUIHe MeTeo-

€ 3/1eRTPOHHBIM TPOMArHHTHOTO KaHaja) poJoruyechie
CRAHHPOBATLIEM H3Jyuenns Yepno-Genvte (1Ba YCJAOBKH
(ycranaBnusae- CoaHua B IIHPO- KaHaJa)

MEIH Ha cuyT- hOM JHarnasone

epuo-6eaute (Bo-

line) ClCkipa ceMb haifasioB)
Yepuo-6enble (ue-
TLIPE KaHdJaa)
doToconpoTunae- Peructpanus co6- M3o6paxenns JHeBHOE U HOUYHOE

HHEe NPHEMHIKA
TenoBOro H3Jy-
YeHHs

CTBEHHOrO Tel-

JIOBOTO 3JIEKTPO-
MarHUTHOrO H3-
aydyesus o6bek-
TOB

yepHo-Benvie Bpevs NpH Xopo-
LKA METEeopo-
JOrHYechHx ye-

JjoBiAx

PaanonaokauuoHHas
aHTeHHaA

Perucrpauusa orpa- | To xe
JKEHHOrO 3JeK-
TPOMATHUTHOTO
H3JIyYeHHS OT
HCTOYHIKE, yCTa-
HOBJIEHHOIO Ha
6opTy HOCHTENA
(camonera, cmyT-
HIIKa)

JlioBoe Bpems cy-
TOR, IIPakTHYe-
CkH NpH JOOLIX
METEeopoJiol Hue-
CKHX YCJIOBHSI\
(kpome rpo3o-
BBLIX TYY)

NPOEKLHOHHBIX (YMCHbLICHHBLIX [JIH YBEJHYEHHBIX) (DOTOCHIMEKOB, (Po-
TocxeM (MapuIPyTHBIX, IJIOWA/HLIX, YTOUHEHHBIN), doTomnanon [28]
C nonyvenubix ¢orocxeM ((OTOINIAHOB) NyTeM [NepeCheMKil H3TOTaB-
nuBatorcss penpoiaykunH. Haunbojee uyacto B paboTe 11CN0.abL3YIOTCS
KOHTaKTHble OTNEYaTKH ¢ pasMepoM kajapa 18X 18 cu.

O6mbextiBul coBpemennuX (GoToannapatoB o00641a1a10T  BLICOKOH
paspeliaiomeii cnoco6HOCTbo (paspemalolas cliocobHOCThL — KO.1He-
CTBO JHIHHA, cBOGOAHO pa3jnuyacMbiX jia ydacTke (oKaJbHOf NMa0Cko-
CTH, AJHHOHN 1 MM) Y coBpeMeHHBIX OO6BEKTHBOB oOHa JAOCTHracT
160 siiH /MM B LeHTPe noJist ¢ NajellleM MO KpasM H300paKeliist
(cy Tabn 1).

Heratusel uMelor 60JblIyI0 Paspeuianllylo crnocobHOCTL [0 OT-
HOLIEHHIO K OTnevyaTkaM Y KOHTaKTHBIX OTNEYATKOB pa3pewaronias
cnoco6HOCTh HHUIKe, XOTsl OHII BRIJEP:KHBAIOT 4—D5-KpaTHoe yBeaHueHle
¢ nomollblo npnbéopos 6e3 notepdH uHpopMmauuu. [Nonobuble yBeaiue-
HHA NPHMEHSIOTCSl NPH AeTaJbHOM H3YyUelHH KOHKPEeTHOro ydacrka
Kosdopnuuenr npenesbHOro yBenHuyeHHs ((QPOTOYBeNHYEHHA) onpe.le-
JSieTCs MCXONS K3 pasMepa paspeulends 3peHHs (5 JuH /MM), rpa-
(uueckoil TOYHOCTH NpeAcTaBiaends (2,5 auH./MM) H pa3Mmepa Hau-
MeHblIero kaptorpagnyeckoro kourypa (4—9 mm?) [7].



M3 Bcex matepnasioB QoTocheMKn HauboJsiee pacnpocTpaHeiHbIMH
I HCIIOABb3YeMbIMI  ABAAKXTCS (l)OTOCHHMKH ¢ qepﬂo-ﬁenbm }1306[)3-
ACHUHCM.

Usernoe oroepaduposarue B 3HaYUTENBHON Mepe MOAeJlpyer
(i3nonorTnyeckifl Npolecc BOCOPHATIA LBEeTa YeJOBEUECKHM IJ1a30M.
Ha usernnix $OTOCHHMKaX NOSIBJISIETCS NOHOJHNTENbHBIR NPH3HAK HAe-
unipprposanns — uBer. Metoap uBetHol ¢ororpadun ochHoBaHb Ha
HPHMEHeHHI MHOTOCJOMHBIX MaTepHajoB ¢ UBETHBIM HPOSBJEHHEM
KaK B HEraTIBHO-TIO3HTHBHOM BapHaHTe, TaK H € AOJY4YeHHEM TMO3H-
THBHOrO n3obpaxkeHns (caaifa), muHys HeraTus. LlBetHas cbemka
HC HOJYYHJa IIHPOKOTO pacnpocTpaHeHys BCJICACTBHEe AOPOrOBH3HBI
i 35aYnTeJbHOTO CHIIKEHHs paspemialouleii crnocobHOCTH HeraTHBOB
10 CpaBHeHIO ¢ depHo-OenbiMi. LiBeTHbIC a3PONJICHKH HMEIOT HH3KYIO
YYBCTBHTEIBHOCTH, YTC COKpalllaeT BO3MOMHOC BpeMst CBEMKH H je-
Ta.ILNOCTh Bocnpousseaenus [20].

Marepradsl paHee BBINOJHEHHBIX UBETHBIX (POTOCHEMOK HCMOJb-
3VIOT 1IpH aHaJHu3e PYCJaOBOro npouecca AJs nojaydyenns Gosee noa-
HbIX JlalHbIX O pacnpeiedeHiiil i COCTOANHU PaCcTHTCALHOCTH HA NoHMe
1l CKJI0HAX JOJHHBL

HNonoanuteapnyio undopmaunio Ajsg ailajisda MOXET IpeaocTa-
BUTL MHO2030HaabHafs Ccovemxa. (Ona nO3BOASET 10JydYaTb CCPHH
CHIMKOB B HECKOJIbKMX Y3KHX 30Hax (Kauajax) BHIIIMOMA H OJikneit
undpaxpacuoii (MK) wvacreli cnexTpa ¢ nOMOILbIO OLHOH MHOroo6b-
CKTHBHOIN (OTOKaMephl 1/l KOMIJCKTa CHHXPOHH3HPOBaHHBIX (OTO-
Kamep ¢ pasHbIMH KOMOHHAUHSIMI (OTONIEHOK H CBETOPHALTPOB (CM.
tab.a. 1). Avaana MHOro30Ha/jbHBIX CHHMKOB, OpeaycMaTpuBalOUlii
CpaBHEHIle 1 BHISIBAEHHE pAa3JH4Mil B KOHTPACTaX OAHHX ¥ TexX Ke
00 beKTOB, JIyYllle BCEro BBLINOJHHTL HAa MHOTOKaHAJLHOM CHHTE3HPYIO-
mev npnbope MCII-4. C ero nomowbio mO 30naAbHBIM UYePHO-0OJbIM
1I03HTHBHLIN 11 HEraTHBHBIM H300pakeHHsM (Ha IJlelKe) CHHTe3upy-
101cs1 JowHouBetlisle n3obpaxenus, BubupatoTrcs nanbosee apdekr-
ilble NN KomMOunauuu 1 userosas ramma [16, 21]. Buaropaps nsaru-
KPaTHONY YBeJIYEHI0 11 CMeHe UBEeTOBHX KOMOMHAUHA Ha 3KpaHe
VCIINBaeTCs KOHTpacTtHoe Bocnpusartue. [Ipm 3TOoM Xopowo Bbpens-
I0TCA: PYCAO C BHYTPHPYCNOBBIMI 00pa3oBaHHAMH  (IIAXH, OCe-
peKIF), PICYHOK CTPOEHHSI NOBEPXHOCTI MOIiMbI, PaCTHTEJLHOCTb, KO-
pennble 6epera u ap.

ITpi nokpbiTHH NOMMbI # CKJIOHOB JOJHIBL CIETOM, & pycJa JbLAOM
n3o6pakenusi B yeTbipeX CpaBHHBaeMbix Kanaaax (I, 3, 4, 6) oanna-
kobt. Tlpmyepso Ta ke KapTHHa ObIBaeT NpPH OTCYTCTBHH Jibia
B pycC.i¢, HO HaJIHYHM cHera Ha OCTPOBaX, NOAME M CKJAOHaX OJIHH.
Ilpi maauunn abja B pyc/e H OTCYTCTBHH CcHera Ha rnofiMe HamnGoJee
YETKO IIPOABASIOTCA Da3JHUMsl MeXAy JbiaoM B pycie (Gennifi TOH)
0 nasixaMmi (ocepeikaMH), UMCIOHIMMH CBETJIO-CEPbIi TOH (B nepBoM
Kanae).

B paszanuueix persoHax B 1EPHOA MOAHOIO OTCYTCTBHs CHera Ha
noiiMe H Jbaa B pycjie B 1-M KaHaJe HET KOHTPAcTa MeXay OTKpH-
TOI BOJAHON NOBEPXHOCTBIO M NONMOH, TOH H306pa’KeHHS OLHH —
TeMHo-cephili. M306paxenne B 3-M u 4-M Kanajax obJanaer Hauayd-
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piedl Jeradbnoctbio  Bocnpousseactns. Bo6-m kanagae 6esoinnboyiio
BLLIGJISIIOTCH BCE YUACTKI € OTKPLITOH BOAHOIN NMORCPXHOCTBIO, HA 3a-
TOUJEHHDLIX fofiMaxX pe3de nposiBisieTess TPHBHCTLIL pedved, Gesoulu-
604HO ONMpefeNslOTCs NpPOpPBHL B OeperoBLix BaJjax u paambax o6BaJio-
pauus. CpeMKn B 5-M M 6-M KaHamax peKOMEHAYETCSs HCIO0JL30BATh
JJIs KapTHPOBANUHA 3aTOMJICHHBIX MOAM, AJS [OJXYUCHHUS CHHMKOB MeE.I-
KOBOJHBIX pacmjacTadlblX pyces (ropHas pycjoBas, pycJaoBasi i
CKJIOIIOBAasi MHOTOPYKaBHOCTL). Dusaroaapsi BbICOKOi pa3peuralonel
cnocobuocTH ceuMkn ¢ MK®-6, nonyuennbie B MexeHb B 3-M 1 4-M
KaHasaxX, MOTYT ObITb HCNOJNb30Banbl A/ COBMELIGHHSI MpH oOnpeie-
JEeHHH NJNAaHOBBLIX aedopMallHii Ha y4acTKaX PeK C He3HaUHTCJbHBIMI
aehopMaUHAMH H NPH MaJoM HHTepBaJje Mexay cbeMmKamil, [Ipu nae-
wiprpoBantil NPEAIOUTHTEAbHEE HCNONbL30BaTL HeraTHsul. K cy-
HICCTBEHHBIM HCAOCTaTKaM cLeMmkil annapatom MK®-6 (camosernulii
BapHaHT) MOXHO OTHECTH MaJiblii pasMep KaApoB, T. ¢. Madbiii 3a-
XBaT IJIOLLAJAH NPH ChEMKE.

Ha cnexrposonanreneix ¢orocrumsax, aBasgoUluXcs pasHtoBiI-
HOCTBbIO MHOTO30HAJbHBIX (POTOCHHUMKOB, 00€CmeyHBaeTCsi O1HOBpeMeH-
Hafd CheMKa OODBEKTOB B NBYX (TpPeX) Pas3/HYHBIX CHEKTPaJibHBIX 30-
Hax M TOJyuelne Ha OAHOM HeraTHBe ABYX (TpeXx) pasuoIBeTIbIX
H3obpaxeHu#, obsagaromlix HaHOOJBIIHM 1IBETOBBIM KOHTpacTonm. Ha
CNEKTPO30HANbHLIX (POTOCHUMKAX OOBEKTH H306parkeHbl B HCKaXKeH-
HBIX (JIOXKHBIX) IBeTaXx. B 3aBHCUMOCTH OT CHEKTPaJbHBLIX 30H 3h-
(EeKTUBHON CBETOYYBCTBHTEJNBHOCTH 3JIEMEGHTApIBIX CJ0E€B BO3MOXKIHO
npuMeleHHe pasJiHYlbiX HeraTHBHBIX aspodoronicuok. Ilpumenenie
cnektpanbHblX aspodoronsenok CH-6 u CH-6M sddekriuBino aas
AeutnidpHpoBaHiA PACTHTENbHOCTH, ONO3HABAHHS YBJAaXKHEHHbIX yya-
CTKOB W YTOulielis TpaHHIl BOAHBIX 0o0bekToB. [lonBoaHEBIl penbed
B pycsax pCK [IPOsiBJAfAETCS Ha a3pooTomjenkKax, pearHpyouHx Ha
KesTo-3edienble 11 3esenble ayun [20]. Ilnsi pacno3HaBaHus NOABOA-
HOoro pesabeda 1eob6XOANMO NpOBeAeHHE CBbEeMOK B Macurabax
1:5000—1 : 10 000.

Marepuansl KOcMHYecKOro GortorpadHpoOBaillHA HMEOT
BBICOKYIO pa3pellialoliyio CnocoOBHOCTh, YTO NO3BOJSET JJis KamepaJb-
1Horo  Aewd@pUpoBaHHsa HCHOAL30BATH CHIMKIL € YBeJIHYEHHEM JiO
8—10* [6, 7, 13]. [TonyueHHble nyTeM yBeJAHYEHHS CHHMKH COMOCTA-
BUMBL ¢ MaTepHasaMun APC u HCMONDB3YIOTCA JJIst OMpefeseHss njia-
HOBBIX pehopmaunix, Ilpy paccMOTpelnn MarTepliaJOB KOCMHYECKOTrO
ororpaduposanist coOBMeCTHO ¢ MaTepHasaMi a3po(oTOChLeMKH OHI
MMCHYIOTCS KaK d3poKocmilueckne wmartepuanasl kpynuoro (1:5000—
1:50000), cpeauero (1:50000—1:200000) u seaxoro (Me.bue
1:200000) macwitaboB.

Marepuansl KocMH4eckKoro ¢ororpadupoBaHus OTKPLUIH A0MN0.1-
HHTEJIbHBIE BO3MOXKHOCTH JJIsi H3yUelHsi 3aKOHOB ¢opMupoBanisg I
pa3BuTusi pek. K HuUM oTHOCATCA: npoBepka OOLIHOCTH H BLIAB/IEHIE
PerHoHaJbHBIX OCOBCHHOCTCH THHH3ALIIM DPEYHbIX pycea 1 HOHM; 01-
HO3HAYHOE BblAeJENHe BBLICOKHX CTPYKTYPHDIX YpOBHE{l pPYCJIOBOIO
npouecca — MOPQOJOTHUECKH OAHOPOAHBIX YYacTKOB I BOJOTOKOB
B IeJIOM; CpaBHHTENbHBIA aHauu3 rugporpadiyecKix 3JeMelToB

Il



Puc. 1 TenesusanoHHble M306paxeHus (MCY-C) yuyaCTKOB peKk C pasHbIMWM TuMamMu pyclIOBOFO npolecca.

a — CcBOGOIHOE MeaHpMpPOBaHMe; 6 — He3aBepLIEHHOe MeaHAPUPOBaHME; B — MNOMMEHHass MHOrOpPyKaBHOCTb; r — pyCc/oBas MHOrMOPYKaBHOCTb; 4  rop-
Hasi pyc/ioBasi MHOTOPYKAaBHOCTb; ¢ — BbIHYX/JEeHHOe MeaHApPUPOBaHME; x — CBOGOAHO MeaHApPUPYOLLMe Masible PeKW, BUAWMbIE B MOSOBOAbE B 30HE
TYHAPbI; 3 — CUMMETPUYHbIE BPE3KM W3YUUH B KOPEHHOW 6eper npy OrpaHWYeHHOM MeaHAPUPOBAHWUW; wn — BOAOXPAaHU/IMLLE 03€pPHOro TuMna Ha p. 3ee.



pa3HeX BOAOCOOPOB I caMHX BOJOCOOPOB; CpPaBHITEJb-
il atanus posn pesbeda 3emiir B ob6paszoBaHill reo-
MOpQOIOrUIeCKIIX 3JIeMEHTOB PeKH — L0JiiliL, Teppac,
O{IMbl, pycya-—1i poJi HOCAeJHHX B (POPMUPUBAHHI
THIOB PYCJOBOro Ipolecca; YTOUHEHIIe Olpexessliouliix
(aKTOPOB pYCJOBOrO Npolecca i HX XapakTepICTHK; Bbl-
ABJeIHe KapTHHB (OPMUPOBAHIA W ABHKEHHST BO.THDBI
[OJIOBO/ALA; NpOBEACHIe aHaJH3a 1t KOHTpOJst 1paucdop-
MaUli peK noJj AefctTBlieM AHTPONOrCHHON AeATe.ILHOCTH
B X Oaccefiyax n ap.

TeneBunsunonunass cbeMKa Belercst peryisipHo
C HCKYCCTBEHHBIX CNYTHHKOB 3eMJjH clcreMbl «MeTeop»
CKaHHpYioluMH ycrpoiictBamir masoro (MCY-M) 11 cpea-
nero (MCY-C) paspemenns (cm. taba. 1). TeneBusuon-
Hbie CHUMKI HCMNOJb3YIOTCH NPH BhlIeJEeHHIl rpaHul 3a-
TONJIeHHs IHPOKHUX noiim [11].

[Io TenesusmonnniM cHumkam ¢ MCY-C xopoiuero
KauecTBa MOXXHO ONO3HATb HEKOTOPBIE THIBI PYCJOBOTO
npoiecca Ha yyacTKaxX KPyNHBIX H CpeJHHX peK, HailpH-
mep cBoboAHOe, HEe3aBepLIEHHOC I BLIHYXAeHHOe MeaH-
JpHpOBaHHE, TPH Pa3HOBHAHOCTH MHOFOPpYKaBHOCTH —
mofiMeHHy10, pyCJOBYIO If FOPHYIO pycsoBylo (puc. 1 a—e).
[le onosHawTCsi JTEHTOUHO-TPSIAOBBIH I MOBOUHEBHIT THIIBI
pYCJIOBOFO [npollecca, YUYaCTKH peK ¢ OrpaHHueHHDLIM
MEaHApHpOBaHHeM, HaJeAHOH H CKJAOHOBOI MHOropykKas-
HocTpto. HeomosnaBaeMpie THNBI PYC/JAOBOrO MNpolecca
BCTPEUAIOTCS HA y4aCcTKaX He3HAYHTENbHOTO NMPOTSXKEHH.
Oupejeneniie THIOB pyces Ha 6ecnoiiMCHUBIX H KOPOTKHX
VUACTKAX PCK CJCAYCT NPOU3BOAUTb MO CHHMKAM KpyIi-
HbIX macwTados [48].

ITo nocaenosarenbibim clinmgaM ¢ MCY-C, noJsyuen-
HLIM C AOCTATOUYHBIM HHTEPBAJOM BDEMEHI MeKAY HHMH,
MOXKHO Ka4eCTBEHHO OLEHHTbL 1I3MEHeHlIs B pycie Ha
yuacTKe KPYNHOIl pekn, Hanpumep JIeHsl, T. e. OTMETHTh
NOsIBJIEHHE W HCYE3HOBeNHe OCTPOBOB H MPOTOK.
CyulecTBeHHOe IIPEHMYUIECTBO TEeJEBH3HOHHON ChLeMKH
34KJI0UAETCs1 B BO3MOXKHOCTH PCIYJSPHOrO MOJIYUCHIIS
udpopmauuu. I[loBTOpHUM, uUTO CHITE3HpPOBANHC I[IBCT-
Horo mn3oOpaxenus Ha MCII-4 yuyuwaer yclI0BHS
ACWIPHPOBANIST 1 PACHUIIPSCT BO3IMOMKHOCTI H3BJIC-
uenis nyQopManiiL

Papuonokanunonmnas cheMKa BbIOIHICTCH
pajauoJokKaTopaMu 60KOBOro o630pa, YCTaHaBJIHBAEMDBIMIT
Ha camoJjerax W Ha CIOYTHHKAX H HCHOJb3yeT palio-
BOJIHOBBIIT [IfaHa30H 3JeKTPOMArHHUTHOrO cnektpa (cM.
taba. 1). TMTocnauublii paauocurHaJ no HOpMatll OTpa-
JKAEeTCsl OT BCTPEUaIoUHXCsd Ha ero nyTH OO0bLeKTOB H
yJaaBJuBaeTcsi CheuMaNbHOH aHTeHHOH, 3ateM  (IIKCH-
pyercsi Ha ¢QotomjieHKe. BceienctBiie 1epoxoBaToCTH
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NOBEPXHOCTH OTPAXKEHHSI YacTh 3HEpPrHy IOCAAHHOIo CHr-
naja pacceHBaercs. YacTHUB [OBEDXHOCTH pa3MepoM
MeHbllUe NONOBUHBl AJHHBI OTPa)KeHHOH BOJHLI He J[aloT
paccesnnoro otpaxehns. Ilostomy PJl-cheMKy wmoxHO
BecTH B J1000e BpeMs CYTOK M IIpH Jio6ofi noroge, HGo
001auHOCTh (32 HCKJIOYEHHEM TIPO30OBEIX Tyu) H TyMmaH
He OTpaKaloTCsl Ha KauecTBe H300paxkeHHs. HHeTKocTb
H300paceHis 3aBHCHT OT CTENEHH LWEePOXOBATOCTH MOBEPX-
HOCTIl OTpaxicHHUf, TeOMETPHH OODBLEKTOB, yrja InajeHus
Jyya, CTerneHH MOJSIPH30BAHHOCTH 1 YaCTOThl TOCJAAHHOIO
CHFHaJia, (U3NUecKix CBOHCTB MOBEPXHOCTH OTpPaXKeHHs
(n;10THOCTH, BJAXHOCTH H Ap.). B ciayuae pesko pacuge-
Hennoro peabcda uacth HHGoOpMauuH CcKpoiTa pagapHOi
TCHbIO.

Ha PJl-cHumMkax uyetKo BBIAEAAIOTCS AOJIHBL, NOHMBL H
pycaa pex, ocoOCHHO ecail OHH HPUYpPOUEHb K pasjomam,
Tpewniam 11 CKJalkaM, BelpaxKeHHbIM B pesbede. Ton n3o-
Gpaxkeniisi Metsiercst o1 Oedoro o uepnoro. Yepuuiii Tou
OTBeuaeT pajapHoil TeHH — 30HaM IIOJHOrO MOIJIOLEHHS
NOCJTaHHOrO CiirHana d HiealbHO IVI4AKOH (HeliepoXoBaTol
Aisi aHHofl ANMHLI BOJHB) NOBEPXHOCTH, KOTOpas npH Obl-
TOBOM H3JYUEHUHM [aeT TOJHOe OTPaxeHile, yxoasuiee
M3 30lip npiieMa. ToH OAHNX M TeX Xe MOBepXiocTelt MOMXKeT
MEeHsIThCS B 3aBICHMOCTH OT HanpaBJieHHs oOJayueHns],
BpeMeHH roja H noroan. OTKpuiTas BOAHAS MOBEPX-
HOCTh (MpH OTCYTCTBHH BOJIHEHHSI) NOJHOCTBIO OTPaXKaeT
najamowle Jyud W jgaer usobpaxkeHue uepuHoro ToHa |12,
20, 22]. Taxroe xe wn300pakeHHe RAIOT He3apacTaloluiie
necuyaHble NJSKH H OCEPeIKH, UTO OCODEHHO UeTKO MpPOsiB-
AseTcs npH cpaBHeHHH aspodorocHuMKa ¢ PJl-cuimxom
(prc. 2e). Tlpu pycsaoBoH MHOrOpyKaBHOCTH 4YepHBIH TOH
Hao0paxeHust pycia npeppiBaeTcs Ha y4acTKaxX OCTPOBOB
(puc. 23). PacTHTeabHOCTb IMEET HaUMEHbIlee 3KPaHHPYIO-
lee 3HavenHe paHHeld BecHOH. B JeTHHH mepHonx BJHsHIE
PACTHTEJbHOCTH Ha TOH M300parkeHus NposiBiasieTcss Haubo-
Jee pe3ko. HepoBHas Bopuasi nmoBepXHOCTb TOPHHIX peK,
nepeKaTpie yuacTKH PaBHUHHBIX peK HMeIOT OCBEeTJeHHbI
Ton n3obpazkeHusa. Ton H3obparkeHuss BOAHOII NOBEPXHOCTH
OCBET.ISIeTCS HA YUACTKAX FOPHBIX PeK C KPYNHBIMII BaJYHIIO-
rajgevnbiMil  OTJOXKeHHaMu B pyciae. Ton nsobpaxeHus
YUACTKOB NOMMBlL  3aBHCHT OT COCTaBa PacTHTEILHOCTI
1 VBJAAMXHEeHIst NOYBH. YBeanyeHue BJAXHOCTH, OCOOEHHO
B BeCeHHIl NepHOA, BeleT K ocaabJCHHIO OTPaXKeHHOro
paccessutoro cirHasaa. MaoGpareHiie yBJIa:KHEHHBIX y4acT-
KOB IMeeT TEMHDLIH TOH.

Marepnanapt PJl-chbeMOK peKoMeHAYeTCst HCIOJAbh30BaTh
oauoppemento ¢ marepuanamu APC. OchoBHoe npiime-
Helne OHIl HAWJI NPpH BBISBJAEHHI TpaHHLU, BOAHLIX 00BeK-
TOB, B UACTHOCTH NPH KapTHPOBAHUM 3aTONJIECHHBIX MOHM.
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Puc. 2. Tlnanosoe (7), nepcrextusHoe (2) ¥ cxeMaTHuHOe (3) M306pakeHHs YUACTKOB pPEK C Pa3ubiMH THIAMH PYCIOBOTO MPOLECCa.

6 — He3aBeplICHHOe MeaHAPUDOBAHUE;, 8 — NOHWMeHHas MHOTOPYKAaBHOCTD;

a — ¢ROGONHOe MeannpupoBaHue;







Puc. 2. MnaHoBoe (1), nepcnekTuBHoe (2) ¥ cxemaTuyHoe (3) M306paXKeHUS YYaCTKOB PeK C pasHbIMW TuUMamMy PycnoBoro npotecca.

I — CK/IOHOBasi MHOrOpyKaBHOCTb; g — OFpaHWYeHHOe MeaHApPMpPOBaHME; e — MOBGOYHEBLI TUM, 06pa3oBaBLUMIACS HA KOPOTKOM Y4YaCTKE PEeKW nocne cMeHbl
yyacTka fA0NMHbl (B 60/Mee MefKoM MacluTabe NPMBOAUTCA PafMONOKaLMOHHOE M300pakeHVe y4yacTKa, Ha KOTOPOM MOBEPXHOCTb Bogbl n necuaHsie 06pa-
30BaHNsSA— NOGOYHM — UMEIOT YePHbIA TOH);



5N cedeg

44"

Puc. 2. MnaHoBoe (/),

X — JIEHTOUYHO-TPSL0BbIl

nepcrnekTneHoe (2) wn cxematuyHoe (3)

(nepexogsiwnit B NOGOYHEBBLIH) TWH; N - pyc/0Bas MHOFOPYKaBHOCTb;
nen, NPUBOAMTCS pagMonoKauMoHHOe W306paXKeHWe y4yacTKa;

I

ropHas

CHUMOK cfenaii B paHHWUIA BeceHHU nNepuog-
pycnomas  MHCHOP\KaMHOCTb;

M306paxeHNs Y4yaCTKOB PEK C pa3HbIMW TUHaMK PYyCNOBOro npolecca.

B pycne



Puc. 2. MnaHoBoe (7), nepcnektuBHoe (2) wu cxemaTnyHoe (5) n306paKeHUs y4yaCTKOB PeK C pasHbIMW TUMamy PycrioBOro npouecca.
K —HanefHas MHOTOpYKaBHOCTb; N1 —BbIHYX/EHHOE MeaHAPUPOBaHHE;



tq

Puc. 2. MnaHoBoe (/)’ NepcrneKkTUBHOE (2) N cxemaTuyHoe (3) |/|306pa)KeHV|$-| Y4aCTKOB pPeK C pasHbIMW TWUMaMWn PycnoBoro npouecca.
M —CTOK MO Mapu (4ONMHa-Mapb); w — PYC/I0, MO KOTOPOMY MEPUOAMYUECKN CXOAT Cenu.



Puc. 3. AapodoTocHMMOK (a), AHeBHOW (6) u HouyHol (. ) Tenno-
Bble a3POCHUMKM.

1,2,3 — MecTa nogronneHwms Tpaccbl [53].



Ilpn PJl-cvemke nszobpaxenine peabeda CHIbHO 3aBHCHT OT OpPHEHTH-
POBKM TOCBIIAaeMOro pajuoCHrHaja, nojydyaemasi HH(QOpMauis 4acro
HMeeT AOBOJIbHO 3HAUKTEJbHOE MJAHOBOE HCKaXeHHe, 3aTpyAHswoOLiee
ee NpHUBA3KY K Kaprtorpaduyeckoli ocHoBe. DTa CbheMKa OTJHYAETCSH
TaK)Ke OTHOCHTENBHO HU3KHM paspeulenyiem [12, 20, 22].

Mudppaxkpacnas temnmsoBast cbeMKa OCHOBaHa Ha HC-
HOML3OBaWUN  H306padieHiis, NOJYYeHHOro B CpeAHeM H HauaJje
nanaviiero jnanasonos cnexrpa HIK-isayuenns (e, tabn. 1), Hns
pernctpamui HIC-1sayucHus HCNOAb3YIOTCs TENJOBU30OPL THila «Byi-
KaH» C ABYMs AMana3oHaMi cbeMkd (3—5; 8—13 mxwm), npeobpa-
sywouue Hepupumoe MK-ussnyuenne B BMAMMOE Ha 3J€KTPOHHO-JYYe-
BbIX TPyOKax. KOHTpacTel AHEBHOrO TEMJIOBOIO a3POCHHMKA GJH3KH
K KoHTpacTtaM aspodoTocHHMKa (puc. 3). KapTuua wmeHsercs Ha
HOYHOM CHHMKe, TaK KaK NepeyBJaXXHEHHble MecTa JoJblie coxpa-
HAIOT Tenjo. Buiaenssorcs Ha HOYHOM CHHMKE JiepeyBJjaXXHCHIbI
(Tennble—cBeTJble) YYACTKH MNOHMbBI, OTTEHSIOTCA TPaHHUB MEXKAY
Pa3HOBBLICOKMMY YUaCTKaMM NOHMB, 3a CYET Pa3HOCTH BO BJAXHO-
CTH BBIPHCOBBLIBACTCH TPHBUCTHH penbed, OYeHb YETKO BLIPHCOBHIBA-
eTCA MNOolilzKeHle Ha MNoifiMe BIOAL KOpeHuoro 6epera, NposABIAIOTCH
BCE€ TIPOTOKH MHOTOPYKaBHOro pychaa. YHacTb DIDPOTOK cOXpaHser i
B HOUYHOE BpeMs TeMHBbIA (XOJNOAHBINA) TOH, TAKHM NYTEM BbLIABJAIOTCSH
BbIXOABl XOJOAHBIX NOA3EMHBIX BOA, CTEKAlOWHX 10 3THM NPOTOKAM.
O6Hapy:KHBalOTCSd HA HOYHHBIX CHHMKaX 3aCbilaHHHIE NPOTOKH H
py4ybu. ConocraBjieHHeM a3po(OTOCHHMKa ¢ AHEBHLIM H HOUHBIM Ten-
JIOBBIMH a3pOQOTOCHHMKAMH BHIABASIOTCA MecTa NOATONJEHHA 10-
POXHBIX Tpacc, obpasylomiuecs B CJaydyasx INEPEKPHITHS HaCHINAMH
CTOKa co ckaonoB jpoauH. Ha puc. 13 Buano, uto yuactku 2 u 3 nau-
6o/ee onacHbl C TOYKH 3PEeHHS BO3MOXKHOTO MNOBPEKAGHHS Hachni
HakanjuBawoueics sonofl [53].

TennoBasi c¢nemka saBaserca 3Pp@PekTHBHHIM MeTOAOM oflapyike-
HHSA Ha CKAOHAX AOJHH H nofiMax pexk BO3MOXHBIX NPOpPB B Aambax,
JIOPOXKHBIX HaChiNAX, B 3acbhinannblx Tpybonposonax. Has obecneue-
HMS TIOJIHOTHI aHa/lH3a TensioBas CbeMKa NPOU3BOAHTCS MHOTOKpPATHO,
Becb ananu3 BbInOsfeTCs B KAYECTBEHHOM BHIE.

2. KOMIJVIEKCHOE MCINIOJIb30BAHHWE MATEP HAJIOB
A3POKOCMHUYECKHX CBEMOK,
KAPTOIPAPUUYECKHUX JAHHDBIX U PE3YJ/ILTATOB
HA3BEMHbBIX HABJIIONEHUH

Bo3amoxnocrii  MCnosnb3oBaHHA — MaTepPHaJOB  a3POKOCMHUYECKHX
CBEMOK Npil PYCJAOBHIX HCCJAELOBaHIsX Ouyenb WHPOKH. TIpu oxmmx
BHAAX paboTr otul ABAAIOTCA OCHOBHBIM, a B MAaJIOH3YUEHHLIX perio-
HaxX NOUYTH eNMHICTBCHHDBIM HCTOUIIHKOM ]Ill(pOpMaLUIH, npH APYyrux —
aHaJU3HPYIOTC B KOMIIEKCe C KapTorpaduuyecKHMH AaHHBIMH 1 pe-
3yJbTaTaMH HaseMHbIX HabJjaoxeHu#d. Ilepeuenn BHIOB aHanusa mare-
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Bunbt aHaausa pycaoBoro npouecca fApH KOMIVIEKCHOM HCNOAL30BAHHH MaTepHaioB

Tabauya 2

Bua ananuaa

Tunu3auus pyc-
JIOBOrO IpoLLec-
ca:

Ha Manbx, Cpel-
HHX # 0OJbIIKX
pexax

HamMepenne maauo-
BHIX XapaKTepH-
CTHK HAOJHHE,
nofAMel, pycaa,
PYCJI0BBIX GoDM

[lonyuenue puHa-
MUKH 3alQJHe-
HUS H ONOPOXK-
HEHHA NOAMBI

Onpepeneyne nia-
HOBHIX Aedop-
manui

Hexogusie MaTepusast

BuAti MaTeprasos

JHCTAHUHONHHBIE MATEPHANMbI

Martepuaas HazemHblX

OcHoBHBIE OTueTHBIE

H3blCKAHn | BOKYMEHTHE
padounit mMacwtad BHA, MCMOJHEHHUA
K®, A®C, xapra 1:25000— OcHoBa — Kkapra- [ToarBepxaenue Kaprei-cxemal TH-
11000 000 cxema, dotocxe- HaJHYHS JIeH- OB PYCJI0BOTO
. Ma, KOHTaKTHas TOYHO-TPSLOBOrO npouecca C Ha-
T8 1+2500000 neyars H NoGOYHEBOro HEeCeHHbIMH
AQC, K@ po 1:200000 THIIOB pycJao- YCJAOBHEIMH 060-
K 70 1:1000 000 BOro mpolecca, 3HAYEHHSMH
BHIABJIEHHE pe-
Ko, TB o 1:2500000 rHOHaJbHBIX OCO-
6enHoCTeH
A®C, Ko, TB, 3apucHT OT pas- doronnax, yrou- Brcornnie xapak- Tabanue xapakre-
KapTul MepoB pPEeKH HeHyHaa ¢oTocxe- TePHCTHKH PHCTHK IS THX-
Ma, KOHTakTHas poMopdoaorHye-
eyaTb CKHX CXeM
TB 1: 2500000 daTtocxema, KOH- Hauuue o6 ypo- Conocrasaensme
Ko, ADC, Kpynuee TAKTHAA NeYaTh BEHHOM pPeXUME, KapThl-CXeMb
PJl-crueMka 1:2500000 OTMETKH BHIXQJA noc/efoBaTeNhb-
AspoBH3yaabHLEE BOJAK Ha NoiiMe HOCTH Hpolecca
HalJodeHHs

ADC, K® — nse
u Gonee moc.ae-
LOBATEALHLIC
CHeMKH, KapThl
Tororpaduue-

3aBxcUT OT CKXOpo-
CTH TJIAHOBBIX
Zedopmanud «
HHTepBaja Me-
XKAY CbEMKAMH

doronian, yTou-
HEeHHaa $oTo-
cxema, KOHTaKT-
Haf H NpoeKuH-
OHHAA [eYaTb

I'panynomerpus,
BLICOTHbIE X
NJaHOBHE H3Me-
peHus

CoBMelIeHHEIE CXe-
Mbl YYaCTKOR
PEK C yKa3aHHeM
CKOPOCTH Pa3Mul-
Ba 4 HaMBBa




£2

WaMepenne nosepx-
HOCTHBIX CKODO-
creil TezeHus

Co3jaHne OCHOBHL
LIS Ha3eMHBIX
R a3poBH3YaJb-
HHX ofcaenoBa-
HUi

Co31aHHE OCHOBHI
nJig nabéopartop-
HBIX HCCEeROBa-
HUYA

Quxcanusa BJUA-
HHSl Ha Dycno-
BO{l npouecc Xxo-
3AIHCTREeHHON
ReATENbHOCTH]

Boccoafgauue nero-
puu pa3BHTHA R0-
JIMHBL, NOHMLI H
pycna peku

CocraBaeuve npo-
rHO3a nepedop-
MHUDOBAHNH PEKH

TeopeTnueckue pas-
padoTKH

ckye H JouMaH-
CKue

A®C, kapra, Tono-
rpaguyecKui
nnax

ADC
K@

A®C, KO, maTe-
pHaJLl Tonorpa-
(QHYECKHX Che-
MOK

APC, KO, xapra

AdC, Ko
TB

1 :5000~—~1:10000

1 : 5000

1 : 60 000~—
1: 200 000

: 3000—
1 : 200 000

—

i:5000—
1: 200 000

1:60000—
1: 1000000
zo 1:2500000

Heratus

doronaan, ¢oro-
CXeMa Mapupy-
Ta, Habop KoH-
TaKTHBIX OThe-
YATKGB

@oronaal, $oTo-
CXeMbl, KGHTaKT-
Hasi H NPOEKHH-
OHHAA TeyaThb

Konrakruas u npo-
eKUHOHHas 1ie-
uaTh

DOTOCXEMBI, KOH-
TaKTHas H 1npo-
eKUHONHAS De-
4aTh

KoMnJaekcnoe HCnONL3OpAHHE BCEX NOJYUYEHHHX pe3yAbTATOR

OGofmedne NOAYUCHHLIX PE3YALTATOB

onepeunne npo-
¢dbuAH DO CTBO-
paM, ZaHHHIE 06
YPOBEHHOM peé-
KAME

Pesyawrarn ge-
WIHGPHPOBARHS
CHHMKOB, BHINOJ-
HEeHHbLIE HaMepe-
HHS C TOYHOM
TIPHBS3KOH

BuicoTHnle xapak-
TEPHCTHKH, AaH-
Hhie 0 pemuMe

(v /roa). cono-
CTaBJNeHHble CXe-

ME!

[nags momepx-
HOCTHHIX CKOpO-
crell TedeHud,
PaCcxonu BOALI

I'uznpomopdonoru-
YeCKHE CXeMHl
Y9aCTKOB pek

PesvasraTs nabo-
PATOPHHIX HCCHe-
JIOBAHHH

Cosmelnesnpe cxe-
MbLi, TAGJHUILH,
ONHCAHUR, NOA-
b6opka (oTON30-
6paxenuil Ha
PasHBIX CTafUAX

Marepuann onu-
canusi, HOTOH30-
6paxenus yya-
CTKOB €O CJeja-
MY MpaNoJKH H
npapex




pHAJIOB a’pPOKOCMHUECKHX CBHEMOK B KOMILIEKCe ¢ HHpopMauHeil us
JPYrHX HCTOYHHKOB NpUBOAuTCst B Tabha. 2. Donee noapobHo Mmero-
AHKAa HX JICMIOJNIb30BAHHS pPacCMOTPeHa B CaMOCTOSITEIbHBIX pas-
JeJax.

OnHo3HayHoe ono3HaHHe GOJILIIHHCTBA THIOB pyces Ha yyacTKax
pPeK MOKHO BHIIOJHHTb TOJIbKO 10 aPOKOCMHUYECKHM MaTepHaJsam.
Pesynbrate anannsa u3oGpaxaioress O6BIUHO HA KapTe-CXeMe, 3a OC-
HOBY KOTOpO#i Oepercd Kapra vuanle Bcero Macmitaba 1:2 500 000
12, 35, 40}. Ha 3701 ocHOBe (C COOTBETCTBYIOLIEH AOPHCOBKOH MAaJibiX
peK) co3xaloTcs CepHH KapT-cXeM: a) GHKCHPYIOUIHX COBpPeMeHHOe CO-
CTOsiHHe peK ((dparMeHT noJOGHOH KapThi-CXeMbl NpHBeJeH Ha BKJI.
puc. 4); 6) noxka3plBAWIIUX H3MEHEHHUEe THIIOB PYCJOBOro npouecca non
B/HHsSIHHEM aHTPONOIreHHOro BO3/eHCTBMS, T. €. BOCCTAHABANBAIOUIX 1O
a3pOKOCMIIYECKHM MaTepHajaM COCTOSIHHE peK 10 aHTPONOTreHHOTO
BMELIATe/IbCTBA; B) BBISIBJSIIOLHX YYacTKU peK, NOjnexallHe OXpaHe.
[MpiMeneneM a3pOKOCMHYECKHX MaTepHasoB obecrneynBaeTca 00b-
eKTIBHOCTb, TOYHOCTb W TMOJIHOTA COjepXaHus kapT-cxeM. OnHOBpe-
MEHHO ¢ COCTaBJieHHEeM KapT-CXeM J[aeTCs ONHCaHHe pEerHoHaJJbHbLIX
ocobeHHOCTEHl TMPOABJAEHHS THUNOB pycjoBOoro npouecca. Has 1x Bu-
SIBJEHHS] COCTAaBHTeJIb KAPThI-CXeMbl Q0JIXKeH Y4YacTBOBaTh B MOJEBBLIX
(Ha3cMHbIX) H3BICKAHMSIX Ha peKax perHoHa M 3HaKOMHThbCSl € Onyo-
JHKOBAaHHBIMH DafoTaMH 1O pPErHoHy B CMEXHBIX 00s1aCTAX HaykKH.
[ToapoGHuble KapThHI-CXeMbl [JiSi OTAEJbHBIX PErHOHOB BLINOJHAIOTCA
B Macwurabe 1:1000000. Onsa obecneyennst Hojee 1noaHOH HaCHIeH-
HOCTH KapThl-CXeMbl HH(pOpMauHell HCNOJb3YIOTCA MaTepHaJbl aspo-
KOCMIIYeCKHX ChCMOK, pabounie macmtabbl KOTOphiX B 5—6 pas kpyn-
Hee Macwrtaba KapThl-CXEMHBI.

Hlanubie 06 U3MEHEHHH IJIaHOBHIX XapaKTePHCTHK [OJHH, TOHM,
pycest I pycioBuiX GOPM HO AJHHE DEK H3BJEKAIOTC ¢ (POTONNAHOB,
YTOYHEHHBIX (OTOCXEM MJIH ¢ KOHTAKTHBIX OTIeyaTKoB, macwrab Ko-
TOPBIX YTOuHsieTcst no KaprtaMm. OJHOBpEMEHHO C H3MepeHHeM I1aHO-
BblX XapaKTepHCTHK BBICKA3bIBAIOTCS NPEANOJOKEHHS O MNpHYHHAX
1i3MeHeHHH, o6yCJIOBJIHBAKOMIMX NEepexoi OT OJHOr0 THHA pYCJIOBOTO
npouecca k apyromy. s obecnevyeHus NOJHOTH aHaku3a BLIsSBJAEH-
HBIX 113MeHeHHil MOp(hOJOrHueCKuX XapaKTepHUCTHK NpHUBJEKAOTCs HLaH-
iIblc O BBICOTHBIX XapaKTepPHCTHKaX TeX >Ke Mop(oJorHueckux obpa-
3oBaHiil, vcTaHaBJlBaeMble NO KapTaM H npH naseMHoM obcaeno-
BaHIiH.

HHHHMHKB 3a70JHEeHHa H OIOpPpOXKHEeHHdA NOHM Ha Taxyx KpYyTnHbIX
penax, kak O6b, Boara, Amyp, mMoxer ObiTb BbsiBjieHa no TB-cHnM-
Kay cpeigHero paspeuweHuss — MCY-C. B cayyae HelOCTAaTOUHOTO Ko-
JHYecTBa CHHMKOB K aHa/H3y npuBiexalorcs TB-cHHUMKH MmaJjioro pas-
perenns — MCY-M. KoHTypbl pasJ/iHBOB 1O T€M H JAPYIHM CHHMKaM
B ofwWeM COBMajaloT, HO HETAaJbHOCTb H300paXKeHHs BHYTPH ITHX
KOHTYpOB HepaBHouenHa ([11]}. Ilpu newndpupoBannn uCnoab3yloTcs
JnaHHble 00 YPOBEHHOM pexXHMe, rujapoMop¢oJornieckoe ONHCaHHE
VyacTKa peKll, NoJpo06Hble CBeleHHda O IoifiMe, pDa3/iMyHble KapThl.
B HEKOTOPBIX perHoHax KO BpeMeHH MaBOJKa NOUYTH Bcerjia MNpHypo-
yeHa CMAOWHAs 061aYHOCTh U JIeTHO-CheMouHble paboTh HE BHINOJ-
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HAOTCA. B 3TOM c/nyyae Xopowue maTepuanbl MO 3aTOMAEHUKO MNONM
MOXHO MOAY4YUTb C NOMOLLbIO PaANONOKALUOHHOW CbEMKM.

Mpn onpefeneHnUn nnaHoBbIX fAeopMaumnii (CKOPOCTM pasmMbiBa U
HamblBa) MogbupatoTcs MaTepuanbl MHOFOKPaTHbIX MOCNeA0BaTe/bHbIX
a3pOKOCMUYECKUX (POTOCLEMOK (puc. 5).

Puc. 5. ®parmeHTbl aspodiOTOCHMMKOB Yy4yaCTKa PeKu pasHbIX MacliTabos, gaT

CbeMKW, Pa3NMYHOIO KayecTBa WCMOMHEHWS, WCMOMb30BaHHbIE /19 COBMELLEHNSA

MpW onpegeneHn NnaHoBbIX Aedopmaumii (faHHble 0 MacluTabax U faTtax CbeMKU
npvBedeHbl B Tabn. 5).

a —noiimMa; 6 - KOpeHHOI 6Geper; B — pyc/iio C NAsSKaMW H OCepPefKAMH.

MonyyeHHble pasHOBPEMEHHble (OTOCHUMKM (C AOCTaTOYHbIM Bpe-
MEHHbIM WHTepBasoM) MPUBOAATCA K OAHOMY MacliTaby, COBMella-
0TCA, W Ha COBMELIEHHbIX CXEMax BbIBASIOTCA CMELLEHUS KOHTYpOB.
STO N03BONSET BbLIYNCAUTL MNIAHOBblE AehopMalynm — MakCUMasbHble
3HaYeHUs CMelleHnii B mMeTpax B rog (puc. 6). Mpu oTCyTCTBUM Ma-
TepnanoB paHHUX (POTOCLEMOK ANS MOMAYyYEHUS NPUBINKEHHbIX [aH-
HbIX 06 M3MEHEHUSX pycna W MoWiMbl PeKn MaTepuanbl aspoKocMuye-

CKMX CBHEMOK COBMELWAKTCA CO CTapbiMu TOI'IOI'panVI‘-IeCKVIMI/I n nou-
MaHCKUMK KapTaMW.
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Ilpn ananuse pycnoBOro mpoiuecca HCMOJNL3YIOTCH TaKXe JaHHble,
noJyyenunie ¢ nomoiwbio aspornapomerpun [30, 31, 54}. Ocobyio uen-
HOCTb TDPEACTaBJSIOT DNJaHbBl Te4YeHWH Ha NoHMe, noJyyeHHble Bo
BPEMs NaBOAKOB peJKOH NMOBTOPSEMOCTH.

Ilpu npoBenenuu Ha3e€MHBIX H a3POBH3YaJbHBLIX 0G6GCJIELOBaHH
B KauecTBe KapTorpathpH4eCKOH OCHOBBI MOTYT ObiTs HCMNOJb30BaHbL
MaTepuaibl a3POKOCMHYECKHX CbHEMOK, MNpefcraBjiennbie B BHae ¢o-
TOMJIaHOB, (OoTOCXeM MapuipyToB, Habopa KOHTAaKTHHX OTHEUaTKOB,
MacwiTa® KOTODHIX OnpejeJseTcs LeJNdMH BbIIOJAHSEeMBIX palorT.
K HUM npHBS3BIBAIOTCA BCE TOYKH H CTBOPH BHINNOJIHEHHHIX THAPO-

[—— !-—x-a\\ Ve
T G §

Puc. 6. CoBMEUEHREIE CXeMbl, IONYUEHHES ¢ aspoQOTOCHHMKOB y4acTKa PeKH.

! — anuus xopemwinoro Gepera; 2, 3, 4 — JHHHH QGpywaemoro Gepera It rpasuupl PacTHTENLHOrO

NoKpoBa Ha IJARKaX COOTBCTCTBEHHO 3a 1948, 1976 u 1981 rr.:‘5~3ona pasmblla; 6 — 30Ha Ha-

muipa; 7 {a, 6, 8) — ype3 BOAbI, COOTBETCTBEHHO 33 1948, 1976 n 1981 rr.; 8 — BLICOTA Gepera

Naj MeKeHibM yposHeM, M; 9 (@, 6) — MaxciiMasbloe 3HaueHHe CMEWCHKH JHILK OGPy aemMoro

Gepera, cOOTBETCTBEHHO B METDAX 34 [ABOLOK H 3a TOA (ocpeaHenHoe 3a NepHON MeXHy CbeM-
KaMu); [0 — XapaKTepuble JHHHH Ha nofiMme.

MeTpruecKknx nsmepennit. B pesyabrarte nopobubix o6cieloBaRuH mno-
JYUaIOT janlibie AJf COCTaB/aeHus 0630pHbIX [HAPOMOPQOJIOTHICCKHX
cXe\v yuacTxa B BIJE IVI2aHOB W MPOAOABLHOTO mpoduis (cM. puc. 7, 8
Ha BKJ.). @oTonAaHbB KPYNHOTo Maciutaba H3-3a CJAOXKIOCTH HX 113ro-
TOBJEHNS NPIMEHAIOTCH AJs H3YueHnst HeOOJbIDHX YUacCTKOB pek.
113 uix ¢ 10CTaTOUMHON TOUHOCTHIO HAHOCATCS BCe TOUKH H JUHHI H3-
MepeHltit 8 pycae i 11a 6epery.

[Tpu a1abopatopnbiX nccseOBaHHAX B KayeCTBe OCHOBHI AJIst CTPOH-
TeIbCTBA Moaeneitl MOMKHO HCHOJB30OBATL ad3POKOCMHYECKHE MaTe-
puann. Ha nux Gonee nospobHO OTpa)kaercss CHTYauMs Ha TOT Mo-
MEHT, KOTOPBIH XOTAT OTPa3HTb B MojAe]d. Macwrab HCIodb3yeMbiX
MaTepuaIoB onpeiesiseTcss B 3aBHCHMOCTH OT Macuitaba MoOjenH.

Ha aspokocMuueckix cHUMKax (HKCHPYIOTCS BCe 1I3MEHEeHHs, Npo-
HCXOAALNE B [0JHHAaX, NOHMAaxX H pycaax pek. ITociegoBareqbHbIMU
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CheMKaMH XOpOUIO BbLISIBJSIETCH NepecTpodKa peK MoJ BJIHAHHEM
X035 HCTBEHHON MESITENbHOCTH, NOKYMEHTaJbHO TOATBEPKAAIOTCS BCe
craaui pasButus 3Tix BAusnHuil. Ilpun ananause Bcex HMEIOUUIXCA Ma-
TEpHaJIOB BLISIBASIETCS MPHYHHA NPONCUIEAINHX H3MeHenHil.

Bocco3paluio HCTOPHH pa3BHTHA DEKH, ee AOJHIbL, MOAMBI H
pyciia NpeauecTBYIOT OGLIMPHBIE PErdOHasblble HccaenoBanus. [Ipm
NONOGHBIX HCCIIE[OBAHUAX CO3AAIOTC MOAGOPKH MaTepHasoB. B nux
BXOAAT H a3DOKOCMHYECKHE MaTepHaJ bl OT CaMblX MEJNKHX A0 CaMblxX
KDYNHBIX MaclwitaboB, paspooOpasHbie KapTh, TruapomopgoJiornye-
CKHe CXeMBl H OMHCaHHSA, ONyBJUKOBaHHbIE MaTepHa/bl B CMEXHbBIX
06JacTsAX HayKH.

ITo aspokocMuyeckuM MaTepHa/saM MeJKHX MacluTafoB pellalTCs
BOMPOCHl O CTPOEHHI KOTJOBHHBI, NOJIHIBI, ONPEAENRIOTCS THIBl pYycC-
JIOBOTO npollecca I1a KPYNHBIX W CPEAHHX pEKaX; Npi NPHBJCYEHHH
MaTepHaJioB CPeJHHX MacCIuTabO0B BBISBJASIOTCS TPAHHUBI PBIXJBIX OT-
JIOXKEHHH B JIHMLAaX KOTJIOBHH, BLICKa3blBAIOTCS NPEANOJIOKEHHS 00
ux npoucxoxaenuu. [Ipu ucnoabsoBanun Bceit nMOAGOPKH MaTepHasOB
BBITOJHAETCA MOAPOOHDBIA THAPOMOPQONOTHYECKHH aHaJH3 pYyCa0BOrO
npolecca OT BepXOBbEB A0 YCTbEB PEK; COCTaBJAAIOTCS NOAPOOHbIE
ruapomopdosornueckiie cxeMbBl peK; BBIUEDPUHBAIOTCH IJIAHOBLIE CXe-
Matityeckie 11300paKeHHs y4aCTKOB peK C HAHECeHHBIMH Ha HHX pe-
3yabTaTanMi  Ha3eMi'iN  o6CMeNOoBaHHil, aHAJH3NPYIOTCH Il3MeHeHHs
[TPHILL AOJHULL, HOMDL, pyC/aa B GPOCTPAHCTIBE II BO BPEMCHH, ycTa-
HaBJIMBAIOTCS YYacCTKH € PasubIMH CKOPOCISAMII H TyOHHaMi 0TOKa,
YKIOHAMH JOoJuHBl U pychia. [locsie aHa/nu3a Bcex MaTepHaJsoB BbicKa-
3bIBAIOTCS MPeAloNoNKeHHs 00 HCTOPHH pasBHTHS pPeKH (AOJIHHBI,
nofiMel, pycaa).

ITporuos nmepedopMHPOBaHHiIl Ha ydacTKe COCTaBJAAETCA lia OCHOBe
BOCCO3JaHHOH# HCTOPHHM Da3BHTHS DPEKH C NpHBJEYeHHEM JaHHHIX
O CKOPOCTfiX COBPEMEHHbIX NJAaHOBBLIX Aedopmalliii pycea ua yuact-
KaX 3HauHTeJblioro npoTsxenua. IIpH nporHO3MpOBaHHH yuliTbiBa-
€TCSl BO3MOXKHOCTb MOBTOPEHHSI KaTacTPOGHUUYECKIX SBJIEHHH, caeabt
KOTOPBIX OBIIH BLIABMEHB HAa a3POKOCMHYECKHX CHHMKAX, H OpHEH-
THPOBOUNO PacCUNTLIBAETCS BPEMs HX NOsBJIEHHS.

Hudopmanus, uspjcueHias H3 a3POKOCMIYCCKHX MaTEPHAJIOB H
npeicrabjenHas B ¢opme rpadukos, TabJaHl, PACUETOB, CXeM, hapT-
cxXeM, TOAPOOHBIX OMHCAHNUH H AP. MOXET CAYXITb OCHOBOI [Jst
Ba’>KHbIX TEOPETHUECKIX 0000LIeHHH H pacyeTos.

3. ONO3HAHHE (AEWHPPUPOBAHUE) TUIIOB
PYCJIOBOTI'O NMPOUECCA O A9POKOCMHUYECKHUM
CHHUMKAM

3.1. OGwue cBeeHus 0 AeuppHpPOBAHUH

Iewndpuposatie — CJI0KHBIH TBOPUECKHH mpouecc, Tpebyloulnii
OT AewH(pPOBUINKA ONpEAeNeHHbIX HaBbIKOB. HaunHaTh Aewuppupo-
BaHUe clelyeT ¢ KpynHoMaclITaOHbBIX a3po(OTOCHHMKOB MPH HCHOJb-
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30BalM [IX BO BPeMsl NOJIEBBIX U3bICKaHHH H a?pPOBH3yaJ/bHBEIX ob6cae-
popaunii. CylUeCTBEHHYI0 TNOMOWLb NPH Aeld@pPHPOBAHHH OKa3blBaer
tTonorpaduueckas Kapra, TaKk KakK OHa IpeACTaBaseT co6OH pe3ynb-
TaT reorpauyeckoro AewHdpUpOBaHUS.

Husi BpinosiHeHis AewMPpHPOBAHHs HeOOXOAHMO HMeTb 3JeMeH-
TapHble 3laHMA O npoueccax (oTochbeMkn 11 06paboTKH, MaTepHasoB
CbEeMK}H, O BO3MOXKHOCTAX HCNOJIb30BaHHs MaTe€pHasOB TeX HJAM APY-
IiX BIJOB ChEMOK H ObITh CIEeUHaJHuCTOM B 00JacTH PYyCAOBBIX IPO-
neccos |1, 4, 16, 17, 42].

[ewngpupoBanie — MHOTO3TaNHBIA [1pouece, nNpy KOTOPOM NPHXO-
ANTCS HeoAHOKDATHO ofpalarhest B npouecce paboTel K noabopke
MaTepHa/joB pas’sHOBPeMEHHBIX W pa3HoMacliTaCHBIX cbheMoK. [Jo ma-
TepHa/jaM, NOJYYCHHHIM B pa3Hble TOABl M Ce30HbI, pacCMaTpHBaeTcs
He OTAeJbLHBIIl YYacTOK pycsaa, a yd4acTOK peKH 3HauyHuTeldbHOro Npo-
TAKeHls ¢ ee NOAMOR H A0JHHOH. JlewlH(PHPOBaHHe BHINOJHSAETCA
BH3YaJIbHBIM NyTeM C HCIOJNB30BAHHEM JIYH H CTepeockonoB. Mertonhl
aBTOMATH3HPOBAHHOIO AeWIH(PHPOBAHHA, HANpPHUMep, AJS ONO3HAHHA
THIOB PYCJOBOrO [poliecca noxka He pa3paboTanbl.

Jl7s noBbILIEHHS TOYHOCTH, AETAJbHOCTH M JAOCTOBEDHOCTH IEllH-
dbpnposarus 1npu KapTorpad@HpoBaHMH HCIOJb3YIOTCA CcTepeodoTo-
rpammerpiryeckne npuGopsl [28]. [Tepenoc oraewndpupoBaHHKIX AaH-
HBIX Ha OCHOBY OCYILECTBJIETCA C MOMOLLBIO Pa3JHYHbIX TpaHCcGHOPMH-
pyoumux annapatos, Haupumep d¢ororpancopmaropa (PTB) u ynu-
BepcasabHoro Tononpoexkropa (YTIT). demudpupopasue MHOrO30Hab-
HbIX CHHMKOB BBLINOJIHAETCS C NOMOUIbIO CHHTe3aTOpa H300paKeHHi
MCII-4.

Hemncppuporanne aspOKOCMHYUECKHX CHHMKOB JOJI)KHO IIpOBe-
pATbCst pe3yJbTaTaMH Ha3eMHbIX u3bickauuii. Hasemuble paborbl Ha
He6o/IbLIOM YYacTKe peKH ABJAIOTCA <«KJAYOM» K BHIOJHEHHIO [e-
IWHPPUPOBAKHUA Ha ydacTKax pPeKH 3HAUMTEeNbHOro nporsaxenus |1,
32, 42}. Oun no3BoJsioT NOATBEPAUTH HOCTOBEPHOCTb NpPEABAaPHTE/b-
HOTO AewiH(pHPOBaHMS, B YACTHOCTH ‘ONO3HAHHS THIOB pPYCJOBOTO
npouecca.

Oanospemenno ¢ jgemHdpHpoBaHHEM CHHMKOB HEOOXOZHMO MpH-
CTYNHTb K H3Y4YEHHIO JIMTEDATYPHBIX W KaprorpadHueckKux wmare-
puHanos.

Caoxuplif npouecc peindgprpoBaHus s yao6CTBa pasjaesiercs
Ha 3Taibl,

Ilepsulit 5Tan — oGHapyKeHHe pyc/ia € ero BHYTPHPYCAOBHIMH 0G-
pa3oBaHHAMH, BbiACJECHHE Nno#iMbl H A OJIHHLL.

Bropoit atan — ono3HaHHe THma pycJoBOoro npouecca. Tun pycaa
cHauana yraablBaeTcsi, 3aTeM BbIAEJNSIOTCA NPH3HAKH TOrO MJAH APY-
roro tuna, pajiee NPH3HAKH TPYNNHPYIOTCS M ONO3HAeTCst THN pyc-
JOBOrO npouecca. ¥ ONBTHHX AendpOBUIKKOB 3TH MOMEHTH CaH-
BaoTCs.

TpeTitfi atan — anasiu3 pycJaOBOrO fpoyecca Ha YyYaCTKE DPEKH.
Ecan npn onossanuu THma pycJ0BOrO Ipouecca OCHOBHAasi poab NpH-
HapJeXNT npamoim [LeMacKHpYIOIMM NPH3HaKaM, TO IIpH aHalH3e
HCIIOJIB3YKOTCA H KOCBEHHbIE NPUIHAKH.
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K npambiM A€MaCKHPYIOIIHM nNpH3HaKaM OTHOCATCA: TOH (HAaH
LBeT), TeHb, pazMep u ¢opma o6bexTOB [42].

Ton doronzobpaxkeHHs onpefesnsercsi aTMochepHO-OuTHYECKHMH
YCJIOBHSIMH CBeMKH (COCTOsiHHE aTmoc(hephl, OCBelleHHOCTb MeCTHO-
CTH, OTpaxaloulasici crnocofHOCTb 0O6bEeKTOB), cBolicTBaMit ¢oToma-
TePHANOB H pexuMoM (oroobpaboTki. PaKTOPH 3TH H3MCHUHBHBI, H
NO3TOMY TOH H300paykenus cam no cefe ne MOMKET CJAYXKHThL Halex-
HBIM NPU3HAKOM JeIiHdpPHPOBas.

Ha uepno-6enblx ¢oTOCHHMKax BBIAEJSIOTCS LICCTh TOHOB 1306pa-
JKeHnsa: Genntfi, noyrw O6esblfl, CBeTJIO-CepHIH, ceprifi, TeMuO-cephifi,
yepHeiil. Liger BbICTYmaeT xaK HNPAMON (MM YCJIOBHBI) NpH3HAK
B 3aBHCHMOCTH OT H300pa’KeHHSl B HATYPaJIbHbIX HJH JIOAKHBIX LIBETAX.

Haauyue rewned no3BossieT ONpPeJEHTL HANPaBAEHHE IOJIHHB H
noJjyyuTh obliec MnpeacraBaenHe o peabede MECTHOCTH paxe 6c3
crepeockona. Pacrnonoxenye Tenell Ha n306pa’keHn B rOpHbIX paiio-
HaX 3aBHCHT OT BPEMEHH CbeMKH.

Pasmepor o6vexra yauTHIBAIOTCA MPH PACNO3HABAaHHH THIIOB PYCes
M HCNOAL30BAHHH CHHMKOB JIJIsl MOJYUEHHSI KOJHYCCTBEHHBIX JalHbiX.
Bnarogaps Bblcokoll paszpetatoliiell crnocoOGHOCTH (HOTOCHIMEKOB, MO-
KHO HCMOJAB30BATh NpefesbHble YBENHUYEHHA pasMepoB O06BEKTOB /1A
YJYULICHHsT YCJI0BHA BX AennppHpoBans.

bopma usobpasicenus SBNSETCA OCHOBHBIM MPSIMBIM NPH3HAKOM je-
wudpuposanisn. MiMeHHo B KOHTYypax o6beKTa 3aKJI0UEHA OCHOBHAS
yacTh HH(OPMallid, TaK KaK TIJaBHLIMII 3JeMelTaMH 3DHTEeJbHOro
BOCHPHSTHST SIBASIEOTCS JIIHIM H KOHTYDbI, a HE NJOULaAi, 3aKJl4yer-
Hble B Hix [42].

Ouostaiiic THMOB pyces BLINOJHACTCH MO KOMIUIEKCHBIM HpH3na-
KaMm, npencrasJsiiolliiiMm co60fi coverande NpPSIMBIX MPH3HAKOB, KO-
TOPOE CO3/1aeT PUCYHOK U30bpaxcenus.

Pucyukom mepepaercsi CTpyKTypa Bceefl cuctewbl, ofpasoBasiuciicst
OpIr TOM HJIM ApYroM Tnmne pycaosoro npouecca. [lo xapaktepubim
PHCYHKaM THNBl DPYCJAOBOro NpPOLECca HENOCPCACTBCHIO OlO3HAOTCS
Ha CHIIMKaX.

IlepepaBaemasi pUCYHKOM CTPYKTypa MPHPOAIOTO KOMILIEKCA CBSI-
3aHa, ¢ OAHOH CTOPOHHl, C TFeHEe3UCOM CHCTeMLI, ¢ Apyrofi— ee
dyuxkunonuposanuem. Kiaccudukauuss pHCYHKOB CTPONTCS Ha MOp-
(dorenernueckom npuuuumne [42}. B crpykrype Qotonsobpakenus
OTPAXKalTCs BHYTPEHHHE CBSI3U MexX]y pycao(OpMHPYIOWUMIE PaKTo-
paMH: CTOKOM BOJbI, CTOKOM HAHOCOB M OrpaHUYHBAMOUIHMH YyCJO-
BUsIMH. PHcyHOK nH306paXeHHsi 3aBHCHT OT YCJOBHMH, ce3ona, Mac-
mraba U XapakTepa TeXHHYECKHX CPEACTB C'bEMKH.

Yenosusi pewn@pupoBanuss pasjindyHbl HA KPYMHOMACIITaGHBbIX H
MesxkoMacTabubIX cHuMKaX. Ilpn ymenblnenuu Mmacmtaba cbeMKH
NPOUCXOAUT TeHepanu3alus H306paKeHHs, YTO OCOOEHHO MNpPOSABJA-
ercd Ha KocMliyeckHX cHUMKaX. Oco6eHHO 4YBCTBHTE/NbHBI K YMEHb-
WeHHI0 MacuTaba BHYTPUPYCJOBble (OPMBI  (NJISIEKH, OCepenKH),
XOT IIHPHHA (&JHHA) HX COM3MepHMa ¢ IUHPMHOH BBIAENSAEMOro
pycina. C ywmenbumennem Macuiraba wucuesaer uszobpameHile TPHBH-
cToro penbeda Ha NOHME, HO HAUYMHANOT NPOSBJAATLCS JHHHH KODEH-
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HBIX Geperos, T. e. HCYe3alOT AETANd pPycaa M TNOAMBI, a Ha IepBbil
I/1aH BBICTYNAeT CTPOeHHe BCell MOMMbI, HOJHHBl (KOTJIOBHHBL).

B xauectBe npuMepa no AelH(QPHPOBAHHIO pacCMaTpHBAETCs yya-
CTOK, Ha KOTOPOM peKa CBOGOJHO MeaHAPHPYeT Ha ILUNHPOKOH NoiiMe;
yeTpipe cJeAyIOLUIHe OAHA 3a JAPYrod H3JyHYHHB HAXOAATCA NPHMEDHO
na ojpHoii craauu passutus (cM. puc. 5). [Ipu anannsze CHUMKOB pas-
HOBPEMEHHbIX H pasHOMacWTabHBIX CHEMOK BHIABJseTCs, 4To H300pa-
JKeHHe yuacTKa pekH 3aBHCHT oT Macumiraba, cesoHa M KauyecTsa
negodHenus cpeMkH. Ha cHuMKax cpeguux macwrafor (/—4) B pas-
Hble Ce30Hbl [10-Pa3HOMY NPOSBAAIOTCH NOHMa €O CTapUllaMH U cle-
AaMH JPEBHHX CIOpsAMJIEHHHA u3JyuuH (a), KopeHHble Oepera (6), BHI-
oeJISIeTC PYC/a0 C [J/sKaMH U ocepejlkaMu (8), pacTHTe/bHBIH I10-
kpoB. Ha cHHMKax KpynHblx macuitabos (6—8) nszobpaKeH 3HAUH-
TeJIbHO MCHBUIHH IO MJAOWaAH yd4acTok noiiMbl n pycna. Ha stux
CHHMKax IIpOCMAaTpPHBAIOTCA [JeTajJu CTPOEHHRt pycaa H TNOHMBL
B pycje Ha yuacTKax NepexaToB npocmarpHBaercs aHo (6), Ha 1o-
BEPXHOCTI 3apacTaloiliero mJsxa M Ha 1OHMe BHAGASIOTCS YYacTKH
¢ ILpeBeCHOH M KyCTapHHMKOBOIi PaCTHTENbHOCTbIO (7), H He CTOJbKO
110 Pa3HOCTM TOHOB HU300paiKeHHsi, CKOJAbKO IO NPAMOMY BLIAEJIEHHIO
YeTKO BHMAHMBIX KPOH AepeBbeB. 3HAUWTeNbHa pa3Huua B H306pake-
HisSiX B pa3uble ceaoHpl roja. B secennuil nepuog (J3) B pycae elue
COXpaHHJICA Jed, Ne Be3fe NPOABJASETCH JHHHA ypesa, o6uHM Oeabim
TOHOM BBIJAGJAIOTCS TPAHHUBI MAaBOJQUHOTO pycja (3a HCKIIQUeHHeM
110JI0COK OTKPBITOl BOJHON MOBEPXHOCTH); Ha MNOHMEe YETKO BHAHBI
TOJBLKO CTapilibl, MOKPbITble JbAOM. Ilocne crauBauus abpa (6, §8)
GesbIM TOHOM BBIAEJSIOTCS BCe necyaHple 06pasoBanus — ILAXKH, oce-
pellku, BBIHOCHI Iecka Ha mofiMy. B 3TOT BeceHHMl nepHon pe3KoH
pasHilbl B H300payKEHHW PACTHTEJbLHOCTH Ha INoiiMe M Ha CKJAOHaX
InoJjiHbl HeT. Ha cHuMmKax, nonydeHHuX B JeTHuH nepuon (4, 5, 7),
HanboJiee DPE3KO OYEPYMBAIOTCS TPaHHIBI MEXAY pPaCTHTEJbHOCTHIO
na nofiMe ¥ necuanbiMp o0pa3oBaHHAMH B pycie, NPOABASIOTCS JH-
Hii GPOBOK CKJIOHOB JOJIMHBI 32 CYET Pa3HMIBI B M306paKCHHH JIHCT-
BEHNBIX NePeBbeB H KYCTapHUKOB Ha HofiMe (TEeMHO-Cepbii TOH) H
pas3peieHHbIX COCHOBHIX 60poB 0e3 mojJjecka Ha necyadblx nouBax
CKJIOHOB JOJHHBI (CBET/JO-CepHii TOH); pPACTHTENBHOCTBIO MaCKUpy-
eTcsl PHCYHOK peqbeda nOAMBL

Bce aeaxie fietaju penbeda Ha noiiMe npoaBasioTcs nanbogee
yeTKO B oceHHHit mepuon (2). B 3TOoT nmepHoa, Koraa JIHCTBEHHble
JepeBbs H KYCTapHHKH cODOCHJIHM JIMCTBY, noiiMa npHobperaer cBerJo-
cepblil, MecTaMIl MOYTH Oesblfi TOH H300paXKeHHs, Mo3TOMY Hcye3aeT
rpaniua MeXxAy NJsiXKaMu M 3apOoClIMMH ydacTkaMn noiiMbl. CHMMEKH,
JIOJyueHHble B ITOT NEpHOJ, HeJb3si HCNOAb30BaTh VISt BbieJeHHs
30H HambiBa.

[Ipu newndpupoBaHun ClejyeT HMETb B BHAY, YTO ByaJiHpyioliee
BJIHAHHE HAa KOMIJEKCHBbIe NPHU3HAKH OKa3blBaeT X03sicTBeHHas jes-
TeJNbHOCTb, B Pe3yJbTate KOTOPOH MeHseTCs NepBoHAadabHBIl O6AMK
Loand, noiin, pycea [9, 45]. Ilocae crpoutenscTBa 00beKTOB (Hace-
JEeHHBIX HYHKTOB, NPOMBUUNEHHBIX NpeAnpHATHH, Kapbepos, MAOpOr,
CeJIbCKOXO351ACTBEHHBIX Yyroguii u ap.), topdopas3pabotok, BHPYGOK
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Jeca, I0XapoB Ha CKJOHAX AOJHH W mofMax, YyacTo NPOHCXOANT ne-
pectpoiika onpenensiomiux ¢akTopoB u, Kak CJAEeACTBHE, MOMCT H3-
MEHHTLCS Jla)Xe THN pYCJOBOro npouecca.

3.2. NewndprpoBaHue TUNOB PycJaOBOro npouecca

ITpu anasnse pyc/joBOro mpolecca HCIOJb3YIOTCA BCe HMCRoLLecs
MaTepHaJb CbeMOK, HO MNpelllouTHTEe/bHEe NPHBJAEKATb MaTepiia.ibl
CbHEMOK, BLIIOJIHEHHBX B HHM3KYI0O MEXeHb M B NepPHOAb ¢ nanbo.ib-
LIMMII KOHTPacTaMH MeXAY PYCJOM, HOHMOH II CKJAOHaMit A0.UHLL.
Kpyr nanuplx 006 yyactke peKH pacllpsaeTcss ApiH OJHOBPeMEelHOM
AcuinprpoBaliing pesko pasaudubix pasHomMacwTablbix  H300paKe-
HUHL B JIeTHIO0 MeXenhb (4alle BCEro ONTHMAaJbHBI Baplaurt), B la-
BOJIOK, B BeCeHHHH, OCEHHUH M nae 3UMHIHA [IEPHOALI.

Kaxablfi THN pycjaoBoro npouecca (opMmHpyercs npi 3aKoHOMEp-
HOM COYeTaHHH OnpeleiarWUXx (aKTOPOB: OrpaHHYUBAIOILHX YCI0-
BMIH, CTOKa BOJAbI H HaHocoB. CneuHdHKA 3THX cOUeTaHHNl OoTpaxaercs
B CTPOGHNH AOJIHE, INofMB, pycaa. Oco6eHHOCTH KaXXAoro Tina
n3o0pakalorcss Ha adDOKOCMHYECKHX CHHMKaX W BBIABJAAIOTCS ¢ 1O~
MOIIbIO XapaKTePHBIX KOMIIEKCHBIX NPH3HAKOB, BBIAGAAEMBIX I1€No-
CPe/CTBEHHO MO CHUMKaM, IPOlULe HJH CJOMXKHEe B 3aBHCHMOCTH OT
macmTaba CHHMKOB, YPOBHA BOAB M (enoJsoruyeckoii ¢aspi pacri-
TeNbHOro TNOoKpPoBa. OCHOBHOH KOMIUIEKCHBI NPH3HAK [MpuU Bbllede-
HHH THIIa PyC/lIOBOTO HpOHECCA — 3TO DICYHOK pycja H mofiMbl, Ha
KOTOpOM OTHOCHTEJIbHO HeH3MeHHAa (opMa oObeKTa I 3HAUNTEIbHO
H3MENAeTCst BO BPEMEHH TOH OTAENbHBIX HacTeld u306pakeHHA: OT-
KPHITOH BOAHOH NOBEPXHOCTH, BHYTPHDPYCJOBEIX MOP(hOJOTHUECKHX 06-
pa3oBaHui, PACTHTEJLHOCTH.

Cxembr Jedopmanuii pyces paBHHHHBIX peK, COIMACHO THAPOMOp-
¢donoruyeckoil Teopuu pycaosoro mnpouecca I'TH, noapasaensiorcs
Ha CeMb THMOB: cBOOOAHOE MEaHJPHPOBAHME, He3aBepleHHOe Meai-
ApUpOBaHHE, MOAMEHHasi MHOTOPYKaBHOCTb, OTPaHMYEHHOE MeanIpi-
poBaHHe, noGOuneBH THIN, PYCJI0BAsg MHOTODYKaBHOCTb, JICHTOUHO-
rpspoBeii Tun [23, 44].

B FOPHBIX paﬁouax BBIACJEHBl H APYTHE THIIBI — CXEMBI pa3BuTHA
neopMalHi peynnX pyces: ropuas pycjoBas MHOMOPYKaBHOCTL 1y
BLIHYXKJieHIIoe MeaHnpupoBauue [24, 25]. B ropumix pajionax 3oun
MHOTOJIETHEH MEP3JIOTHl [ONOJIHHTENbHO BBIABJEHB! CJAEAYIOUIHE THMbI:
najgealasr MioropyKkaBHOCTDL, CKJIOHOBas MHOTOPYKaBHOCTb; CTOK 110
MapH (JOJIHHLI-MapH); pyc/a, N0 KOTOPHIM MEePHONHYECKH NPOXOIAT
cenn [37, 40, 41, 47. 49].

I'pannunl ono3HaHWs THNOB pyces Ha cHHUMKax pafouix MacwTa-
60B pasJIHYHBI [JIA BCEX THIOB PYCJOBOro mpouecca (pabounii Mac-
wrad — 370 Maciital KOHTAKTHBIX HJM TIPOEKWIOHHBIX (POTOCHHVIKOB
HENOCPEACTBCHHO HCHOJIL3YEMBIX B paﬁoTe; HeoOXONUMO HMQTI.: B BHY,
uro (POTOCHHMOK BO MHOIHX Clyyasix He HMeeT TOH BBICOKOH paspe-
walolleif CNOCOGHOCTH, KOTOpas 3ajoxena B Heratuse). Ha Beex
MeJKOMACIITa6HbLIX CHHMKAX OCHOBHBIM A€MIH(POBOUHBIM MPHIHAKOM
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ONO3HaliHA THIOB PYCJOBOTO Hpouecca siBJIsEeTCst PHCYHOK pycaa. [lo-
JHHA, NofiMa, TNOAC MEaHAPHPOBAHHS BbIAEJSIOTCH NOC/e OMNO3HAaHMA
pycaa.

Beijieniene rpaHil NOfAMB B MeXeHHBT NMepHOL 3aTPyAHEHO IpH
BCeX THmax pycnoBoro npouecca [56]. Yerko nposiBasiiorcs rpaHHLB
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Puc. 9. Pacnpepe-
JenHe THIOB pyc-
JOBOro  npouecca
B 3ABHCHMOCTH OT
HIHPHHbE pycna
pekn B H mMpHIb
asa  noaumbl By

I — cpoGopnoe  Meau-
ApHpOBaHHE; 2 —— He3a-
BCPUIEHHOE  MeaHJpH-
posanue; 3 -— noiiMeH-
Hafd MHOIODYKaBlOCTh;
4 — orpanitiensoe me-
anapupoBanue; 5 —
noGounenbli THI; 6 —
pycJaoBas MHOTOpYKaB-
HOCTb.

20 25 Bpmi:

HOiiMbl B NaBOJOK, HO 4HAacTO HCYe3aeT PHCYHOK pycjia — OCHOBHOMH
JeunippoBoYHbIfE Npu3HaK. DTUM ellle pa3 NOAYEPKHUBACTCS, UYTO Je-
wugpuposanne — MHOrosTanusli npouecc. Kak yme ynoMHHaJOCh,
npn dewindprupoBaHHd HeOJAHOKPATHO HCOOJBL3YIOTCH MaTepHasb pas-
HOBpeMEHHbIX H pasHomacwTaOHBIX CbeMOK. Takum chnocobom Jo-
CTHTAeTCA MNOJHOTA H JIOCTOBEPHOCTL M3BAEKaeMOH €O CHHMKOB HH-
dopmauny. Mesopopmbl (0cTpoBa, OCEepeldKH, NJISINKH) BHAEAAIOTCA
B pyc/aax peK B 3aBHCHMOCTH OT HX MJAHOBHIX pasmepoB. ['psaahl
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¢ waroMm ao 300 M ynajoch BbIAGJNHTH lla CHHMKax ¢ pabouiiy Mac-
mwrabom 1 :200000. Ha cnumkax 6osee meaxkux pabounx MacuitaboB
B pycJiax rpsijibl 11e BHIAEJASAJHCD,

Ilo kapram n MaTepHajaM a3pOKOCMHYECKHX CBEMOK BbISBJIECHO,
YTO COOTHOIIEHHE IIHPHHBL pycJa Ha YpPOBHe mnoiimenHbx 6poBok B
¢ mMpunoil AHa poanubl B v ¢ WHPHHOM nosica pyc/aodopMIPOBaHHA
By B rpaminax akTtHBHON uyacTH NOMMBbI, BKJIOYaowell n pycao (or-
HOCHTeJ/IbHAS IIHpIHA), pa3jinulio NpH paslblX THIAX PYyCJOBOro Mpo-
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Puc. 10. Pacnpenenenne

THOOB  PYCJAOBOTO  NpoO-

necca B 3aBHCHMOCTH OT

LIMPHHB! pycia pekn B u

nosaca pycnopopmHpoBa-
HHS Bgp.

Yea. o603HaueHu|s CM.  Ha
pue. 9

8 10 12 f4 (6 18Bpprr

uecca [23, 44]. Ha puc. 9 u 10 xaxkaass BeTBb rpaHKOB Xapakre-
pusyeT 06s1acTh CylIeCTBOBAHHS OINpPENEJEHHOTO THNa IMpoliecca, He-
06GXOAUMBIM YCJIOBHEM KOTOPOrO S$IBJAsIeTCS1 ONpejeJienioe 3Haucnie
OTHOCHUTEJBbHOH HWIHPHHEIL.

IIpu nepexome or cBOOGOAHO MEAHAPHPYIOLIEro pycja K MPAMO.Ii-
ueitnomy noxasatean Bo/B u Byp/B  yMcHbIIAIOTCS  Ha  HOPSIOK
(traba. 3). 3uavenus noxasarveneft Bo/B u Byp/B (iix napaverpul
onpejlesISIOTCSi N0 a9POKOCMHYECKHM CHHMKaM) sBJAIOTCS AONOJHH-
TEJLHBIM KDHTEPHEM OIHO3HAYHOTO ONO3HAHHA THNOB PYyCJNOBOro
npouecca nNo pUCyHKaMm H306paKeHHs.

HOns obaeruenus nemndpupoBauus nogobpannl Hanbosee xapak-
TepHble (GoToM306parkeHHs1 y4aCTKOB Pe€K C Pa3HbHIMH THIAMH pycJo-
Boro mpouecca (cM. puc. | H 2). DoAbWIHHCTBO THNOB PYCJOBOroO
npouecca MMEIOT HACTOJIbKO XapaKTEePHBII PHCYHOK pycsia M TOiiMbl,
NOAYEePKHBAEMLII KOHTPACTOM MeXAy CYWed H BOJAOH, Y4TO YyxXe 1O
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Tabauya 3

Cpennite 3HAYCHHSI OTHOCHTENLHOH IWHPHHBL NPH PAHBIX
THHAX PYCAOBOro npouecca

Tun npouecca B,/B Bnp/B

CBofoaHOe MeaHAPHPOBA- 18,3 8,9
Hife

Hesasepuieniioe meaung- 10,4 5,7
pupoBaHue

[ToiiMeHHast MHOrOpyKas- 6,5 5,6
HOCTb ’

OrpaunyenHoe MeaHapH- 5,1 3,4
poBaHue

[To6ouneBnil THI 2,4 1,2

PycnoBas MHOropyKas- 1,9 1,0
HOCTb

OJHOMY 3TOMY HNpPH3HAKy OHH pPaCNO3HAIOTCA Ha a3POKOCMHUYECKHX
cHHMKax pas3HelX MacmtaboB. Camo pewmncpupoBaHHe Ha ero mnep-
BOM 3Tafe CBOAHTCH K MOHCKY HA (POTOCHHMKax MPU3HAKOB TOIO HJH
HHOTO TIiNa PyCJa0OBOrO mpoluecca.

Onicanie MOpP(dOJOrHYECKHX MPH3HAKOB, MO KOTOPbiM THIBL Pyc-
JIOBOTO IIPOLECCA OIIO3HAIOTCSi HENOCPeACTBeHHO MO CHHMKaM, NpHBe-
AeHo B talbu. 4.

CBo6oLHOEe MeaHJPHPOBAaHHe Ha CHHMKaX pPa3HLIX Mac-
wTaboB HENOCPEACTBEHHO OMNO3HAETCH M0 HAJJHYHIO H3JYUHH, Haxo-
ASALIIXCST HA PA3HBIX CTaAHAX pas3BUTHS (OT HayaJbHOH c/1a0of H3BH-
JIHCTOCTH pyc/ada A0 KOHEYHOH CTagHH PAa3BHTHS HM3NYYHHB — METVIH
nepex NpopbiBOM ee nepellefika) H NPHCYTCTBHIO Ha LIHPOKOH Noiime
paliee CIPSIMJIEHHBIX H3JyulH — crapuu [23].

['pannua nofimbl HanGoJiee 4eTKO BbIIBJSAETCS B NaBOJOK, TAK Kak
NpH 3aTONJIEHHH W MepeyBJa*KHEHUH NOilMa BBHIAEJSETCS UYEpPHBIM HJH
TEMHO-CephIM TOHOM 1#300paKeHHs Mpu KOHTpacTe ¢ 6oJiee CBETJIbIMH
o TOHY H300paKeHusi CKJOHamu JoJuHB. Ha menxoMmacuiTaGHbIX
TB cunamkax B pepioj naBoAKa B 30He TYHAPH (NIPH OTCYTCTBHH
JIPEBCCHOIT PACTHTEJBLIIOCTH) BLIABJSIIOTCS MaJble PEKH 3a CYeT KOH-
TpacTa Mexay iofiMmamu {(cepblil H TeMHO-CEphIii Toll) M BoLoc6OpaMu
¢ VIHeTeHHoil, elle He BereTHpPYyOLleidl paCcTHTEJbHOCTbIO (CBETJIO-Ce-
pLifi TOH); npocMaTpiiBaeTcsl H3BHJAMCTBIA PHCYHOK KpPaeBbIX yuyacT-
KOB 110fiMbl, CO3JaBaeMbifi BpPe30M H3JYYHH B CKJIOH J0JHHH. [lo
HAINIHIG  3THX [IPH3HAKOB CBODOAHOEe MeaHJApPHPOBaHIE OHO3HAeTCs
Jaxe na »maaelx pekax (puc. lae). Ha TB-cnuMkax, nonydeHHBIX
B II3KYI0 MEXCHL B TE€X e paloHaX, H3-3a OTCYTCTBHS TOHOBBIX
KOHTPACTOB HH MNOfiMa, HI PycJo JAa)ke Ha CpPellHHX peKax yxke He
BuisiBasitorest, [lo mMeaxkomacwtabHblM cHHMKaM oOHapy:KHBaeTcs 4e-
peiloBanue cyxeHuilt v pacwypenuil gosuH u nofim. HaubGonee uerko
oull BHAHBI B NEPUOA NaBOLKOB H NPH 3aTOMVIEHHH PEYHBIX BOJO-
Xpaumanug (cM. puc. 1a).
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Wanyuunsl, ux ¢opma ¢ HaHGOJbLIKM KOHTPACTOM BBIAENSIOTCA
Ha CHHMKax pas3HbIX MacliTa60B B BecelHHH MEepHOM, KOrja CHEr Ha
noiiMe pacrasJl, a B pycJe W CTapHllax coxpauujcs Jjen (pHc. 2a).
IpaHuua nOiMBI B 3TOT IEePHOJ MOXKET OBbITb BHISIBJCHA NMPH HAJHUHH
KOHTPAacTa MeXxJAy paCTHTEJbHbIM MOKPOBOM Ha nNofiMe (TpPaBsHHCTas
HJIM KyCTapHHKOBasi)) M Ha CKJIOHAaX MAOJHHB (TEeMHOXBOHHBI Jpe-
BOCTOH). BuHyTpupyc/noBbie 06pasoBaHHsl (MJSIXKH, TPsiibl) CKPLITbI
nofpo JpaoM. Ha 6Ge3necHblx nofiMax PHUCYHOK pycJja 4YeTKO BblaeJis-
eTCsi 1 B MEepHOJ, Koraa pycao no GPOBOK 3alOJIHEHO BOLOH — uep-
HBIH TOH uzobpakeHusi, a OeajecHasi NoHMa HMeeT CBETJIO-Cephbiil TOH
(cm. puc. 1 a).

AHanu3 OOIIHPHOrO MaTepHaJja a’sPOKOCMHYECKHX CbEMOK I1103BO-
JISIeT c/lelaTh BBIBOA O TOM, YTO BO BCceX (PH3HKO-reorpadHyecKHX 30-
Hax CCCP cBo6GoaHo MeaHApPHpPYIOLee PYCJO JIETKO ONO3HAGTCS He-
MTOCPEACTBEHHO [0 CHHMKaM, a BHIfBJsieMble 0CO6eHHOCTH 00yCJ/O0BJI-
BAaIOTCHi MECTHBIMH T€OJIOTHYECKHMH H Mep3JIOTHO-Ie0JOrHYyecKHMHU
OCOGEHHOCTAAMH ¥ HHTEHCHBHOCTBIO 35K30I€HHBIX MPOLECCOB.

CBo6onHO MeaH/JpHPYIOIHe pexH Oco6eHHO PasBHTH Ha 3anajHo-
Cubupckoii paBuuHe. OHH UMEIOT OYeHb IIHPOKHe NOHMBI, MaJible YK-
JIOHB! TPONOJBHOTO NMPOoQH/sA; NOJHHB 3THX PEK 3aJI0XKeHbl B TOJIlE
JIErKO pa3MblBaeMblX OCAaJOUHBIX OTJIOXKeHH#. MHorue peku ot Hcro-
KOB JIO YCTbsl COXPaHSIIOT CBOOOAHO MeaHJApHpyollee DPYyCJoO.

PasBuTHe uM3JyuyHH Ha IIHPOKHX MOHMAax NPOXOAHT OnpejesieHibie
UMKJAbL., B HauyasnbHON cTajuM pa3BHTHA NpH yrjax pasBopora He
6osiee 120° uanyunHa croJssaer BHH3 no Teyennio. Ilpu panbneiiem
yBeJIUYEHHH yIJyia pa3BopoTa CHOJ3aHHE H3JYy4YHHBI [PHOCTaHaBJIHBa-
eTCst, HO YCKOpsieTCs ee pa3BOpPOT. Pa3BHTHe H3JyUHHbl 3aBepllaeTcs
cOaxKeHHeM MOAMbIBAeMBIX OG€peroB BbIllE M HHXKe PaCHOJOXKEHHBIX
CMEXHBIX H3JIyYHH, 3aTeM MNPOPHLIBOM Mepelleika, Nnepexoiom BCEro
I0TOKAa B MPOPHIB M OTMHpaHHEM CHPAMJeHHOl u3nyuuus [23].

Ha TB-cuuMkax, Hanpumep, NpOCJIeXKHBAIOTCH H3JIYYHHDBl, HaXo-
Asilliiecss HAa pasHbIX CTaJHsIX Pa3BUTHA Ha yvacTkax pek Mpreima
u ToGosa; rpaHHUbl LIHPOKOH NOMMBI TOJABKO YrajiblBaloTCs IO Ha-
JHYHIO CJEIO0B CTapHU; TPHBHUCTHIA pesbed 1OAMBL HE BbIABJSIETCH,
TaK KaK HH3Ka paspeluajoillasi cnocoGHOCTb CHHMKOB (cM. pHC. | a).
I'pauuubl nofiMbl MOMKHO BBIAEAHTb TOJbKO IO CHHMKaM, HOJy4YeHHbIM
B neplon rnasoaka.

Ha menkomaciutabublx CHHMKax BHAHO, yto Ha pekax ETC wn-
pOKHe IMOHMBlI CO CBOOOXHO MEaHAPHUPYIOLIUM pPYCJOM 4YepeayloTcs
C y4aCTKaMH CYIKeHHs JOJNHHBI M ROAMBL. SIpKHUM NpuMepom sBJAeTCA
p. Oka, H3/yuHHB KOTOPOH Ha Y4acTKaX pacCUIMPEHHsi AOJIHHBL NPH
CBOEM Da3BUTHH NPOXOAAT MNOJHBIH LMK MeaHapupoBauus. Ilpu ne-
NOCTAaTOYHO IWHPOKOH TMofiMe H3JAYUHHBI 3aUMMAlOT BCIO LUHPHHY
MOHMBI.

Ha ceBepe CCCP B 301e MHOroJieTHefi mMep3JsioThl GopMa H3JIyUHH
H TPOLOJIKUTENBbHOCTh CYLLECTBOBAHHS TPHBHCTOrO pesbeda Ha LIH-
pOKOil noifime 3aBHCHT OT crenenn ee 3aboJsiouennocTH. JlJisi 30HBI
MHOrOJIeTHeli Mep3JoThl, 0COOeHII0 AJs pafioHOB TYH/IpPDLI, XapakTceplia
runeprpopupoBaHHas ¢opMa H3JAYYHH, OMJbIBAHHE TPYHTOB CO
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Mpuanaky KewuGPHPOLARKA THIIOS PYCAOROTO Mpoliecca

Tabauya 4

Tun pycrosoro npouecca

XapaxrepHCTHKE MOPHOIOrHUECKHX 08pasosaunht

Honkka

Totima

Pycao

BuyTpupycaostie 05pasoBanHs

CBo60gH0e Mea’apupo-
BAaHHE! NHKJIHYECKoe
Pa3BHTHE H3JMYYHH OT
TIOYTH NPSMHX YYacr-
KOB RO fieTeNb B pe-
3yJbTaTe Pa3MbIBa
BOTHYTHIX ¥ HBMBIRA
BHNYKNHX Geperos
C TMOCJELYIONIHM HX
aapacranueM. Ligkn
3aBepliaeTcs NPOPHi-
BOM MNepewmieiika NeTJH
pycaa, 3aTeM NOBTO-
paercs

Hesasepulentoe Meaung-
pHpOBAHME: DA3BHTHE
H3JIYUHH 10 CXeMe CBO-
60ONHOTO MEaHIPHPOBA-
HHSI NIPEpPBIBAETCS 1O~
ABJAEHUEM CIPAMISKIO-
HIETO NPOTOKa, “acTo
Ha PaHHUX CTaRUSX
Pa3BUTHA; 3aTeM CTa-
poe pycllo oTMupaer,
a NPOTOK HAYBHAET Me-
aH[PUPOBATH

TofiMenHas MHOrOpyKas-
HOCTb: Da3BHTHE CETH

Mlupokas, ¢ uono-
THMH CHJIOHaMH;
B MEXTOPHBIX
NOHMXKEHHAX Ya-
CTO B NAaHE yeT-
Koo6pa3snoh

dopmst

Hlupoxast, Hu3kas

Ovenb wWHpoKasg,
cnabo BHPAKEH-

IHupoxas, yaiie ABYCTO-
POHHSAS, C NOHHKEHHEM
BAOJb CKJOHOB HOJH-
Hbl, CO CIeAaMn Ccra-
DHLL H C CHCTEMamy
BEepOB nepeMelNeHns
B BHJAe BHIPaXKEHHOrO
TDHBHCTOTO penbeda;
rpaHKIE MOHME HaH-
fosiee 4ETKO BBIAEAA-
10TCA B NaBOJOK

lupoxas co cnabo Boi-
PaXXeHHHM FPHBHCTBIM
penbedoM, OCTPOBHAR

npokan, WH3KaR, riay-
60KO 3aTonafieMast ¢

Oauopykasroe, cBoBOIHO
MeaHApHpYyOUlee C Ha-
JUYHEM H3AYYHE, HHO-
T2 aCUMMETPHYHHIX,
HaxORRUIHXCH Ha pas-
HBIX CTAA¥AX PA3BHTHS,;
Ha 3a360J0YeHHBIX NOH-
Max BO3MOXHa runep-
TpoQHpOBaHRas $opma
H3NYYHH

JIByXpyKaBHOE MeaHOpH-
pyoliee, B3JNYYHHE Ya-
CTO CHPSMJAIOTCA Ha
PAaHHHX CTAIXSX Pa3BH-
THA H HMEIOT PasHyIo
CTeneHb Pa3BopoTa

Muoropyxasgoe, pa3je-
JIeHHO€ TOHMEHHBIMH

IInpoxne necuanme mnas-
KH Ha Buykamx O6epe-
rax H3JYYMH  BHIAENS-
IOTCST B M@XEHb, B HH3-
KYI0 MeXeHb IIpocMar-
pyBaercs MOABO AH b
pesved — nepeKatsl  Ha
neperubax pycaa

IInpokne necuanbie HIN
fgecyayo-ralicusple ILIS-
XH, CO CJelamH 3apa-
CTAHUS, uaule BCero
ACHMMETPHYHBIC  OTHO-
CHTENbHO  BBRIYKJOTO
Gepera

B pykaBax B HH3KYIO Me-
Xewb MOryT npocMar-
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COPSIMISIOIUX H BTO-
PHYHBIX [POTOK, pa3-
JeNeHHBX NOHMeHHBIMH
OCTpoBaMd (MOCTeNeH-
HOE& OTMHDAHHE H BO-
306HOBJAEHHE NPOTOK,
06pa30BaHHe HOBHIX)

CKJIOHOBast MHOTODYKaB-
HOCTb: OJyXIaHHe
Beepa DYKaBOB TOpPHOH
PEKH [0 CKJOHY ee KO-
Hyca BBIHOCA; paCUIH-
peHne Beepa B MHOIO-
BOJHEIE M YMEHbllIEHHe
B MaJOBOZHLIC TOLRBL;
xapaKTepHa Ias rop-
HBX NPHTOKOB IJaBHOMH
peKH, pa3BHBAIOULEHCS
NO-HHOMY THOY Mpouec-
ca

OrpaHndeHHOe MeaHJPH-
pOBaHHe: crion3anue
OLHOPOZHBIX CHHYCOH-
JanbHBEIX H3JYYHH C
pa3MBIBOM Geperos B
BEPXOBOH 4YaCTH NOH-
MEHHLIX MacCCHBOB H
o6pasoBaiiem Gepero-
BBLIX BaJIOB C HH30BOH

ITo6ouneBHIfi: cnos3anue
TepeKoIeHHEIX JIeHTOY-
HHX Tpaj (TOJBKO B
NOJIOBOAbE) MO YCTOI-
YHBOMY B IlJIaHe pycay

Has, yerkoobpas-
Has

OtcyTcTBYeT HM3-32
BLIKJIHHUBaHUS
B HOJHHY riaB-
HOH pexH

OTHOCHTENBHO
npsiMoJiHHelinas,
YacTO OJHHAKO-
BOH LIHPHHB

IToutu nmpsMoJu-
HefiHad, y3Kas
C KPYTHIMH
CKJIOHAMH, AHH-
meM SIBJSETCA
pycJao

pe3KO DPa3JH4IHHM MO
KPYNHOCTH NO{IMEHHBIM
H PYCJOBBIM a/JKBHEM,
C pas3JH4YHbIM XapakTe-
DPOM PaCTHTEJLHOCTH Ha
NOAMEHHLIX W BHYTpPH-
PYCJOBBHIX OCTPOBaX

YacTp MOBEPXHOCTH KO-
Hyca BblHOCA, OXBayeH-
Hasl BeepoobpasHo pa-
CTEKAIOLIUMCH NOTOKOM

ITojfiMeHHEIE MaCCHBHI C
XapaKTepHbIM PHCYHKOM
CTapeIX 6eperoBbiX Ba-
JIOB YepeAyIOTCA BAOJD
JOJIHHBl B IIAaXMaTHOM
nopsiiKe

OrcyrerByer

OCTPOBaMH, 9acTo 3a-
TPYAHHTEJbHO BhIAE]e-
HHE TJaBHOTO PyKasa,
BO3MOKHO Pa3BHTHE
PYKaBOB HO C2MOCTOf-
Te/IbHOMY THIY Iponec-
ca

MHoropykasHOe — Beepo-
obpa3Hoe pacnosoxe-
HHe pPYKaBOB, YMeHb-
LIeHHe HX LIHPHHB 38
cuetr apobaenus Ha 0o-
Jlee MeJKHe DYKaBa

OaunopykaBHoe, cnabo
MeaHJpupyiolLlee, npa-
BHJIBHO H3BUJHCTOE MpPH
HEH3MEHHOH 1HPHHE
JOJNHHBI, NIIPH H3MeHe-
HHY LIHPHHBl XOJHHLI
H3MEHRIOTCSL pa3Mephl
H ¢opMa Cnoj3aromux
H3JYYHH

OnuopykaBHOE, OTHOCH-
TeJIbHO NPAMOJHeHOe
H yCTONYHBOe B MJaHe

pPUBATHLCH
penKH,
604YHK

NASXH, oce-
nepexaTu, IO-

Ocepeakn, mno6ounu, oct-
poBa, IJSIXKH B OTHe/b-
HBIX DYKaBax

Y3KHE NJISIKH Y HH30BBIX
qJacTed MOAMEHHBIX Mac-
CHBOB

ITepexolieHHbie JEHTOUHBE
rpadbl, npubeperoBuie
TOBLILLEHHbIE YACTH KO-
TOpHIX — NO6OYHH, pac-
NOJOXenbi B IIaxmar-
HOM mopsjaxe
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Tun pycaosoro npouecca

XapakTepUCTHKa MOPGOJOruyecKuX oGpa3oBarkit

Jlonnra

Moitma

Pycae

{
| BHYTPHDPYCAOBbIC O6PA0OBAHUN

JIeHTOUHO-T P AOBKII:
CroJ3aHie Mo pycay
KPYNHBIX Ipsif. o8biu-
HO 33aHHMAJOIIHX BCIO
ero WHPHHY

Pycnosas Muoropykas-
HOCTR: CHOJI32HHE No-
Gouned, 0CepPEeJIKOB,
DPYCJOBHX OCTPOBOB
B LIHPOKOM pacnna-
CTaHHOM pycCJe

Topuaa pycnosas MHOro-
PYKaBHOCTB: CNOJM3a-
B¥e B HaBOAKH nobou-
Hedt, ocepeRKoB, pycio-
BEIX OCTPOBOB B LIHPO-
KOM pacHJiacTaHHOM
pyciie ropHo# pexH

Hanennast MHOrOpyKas-
HOCTb: MHTEHCHBHAN
AKKyMYyJSUHSA HAHOCOB
B BHJE OCEPENKOB M
PycJaoBbix OCTPOBOB B
HIHAPOKOM TIPEeNeNbHO
pacnaacTaHHOM pycie

ITourn npsMonu-
HeltHas, y3kas,
C KPYTHIMH CKJO-
HaMH, DHHLLEM
SIBJSGTCA PYCNO
upokas, yalue
yeTKooGpasHas
B IJ1aHe

Paciumnpenue no-
JIHHbBl TOPHO#
pEKH; A0CTaTOu-
HO WHPOKaf H
MOYTH PaBRO-
MEPHOH WHPHHH
IOpH COXPaHeHHH
MHOTODYKaBHO-
CTH HAa ydalTKax
3HAYHTEJNbHOTO
NPOTANKEHHS

YerkoobpasHoe
pacurupesse L[O-
JWHB TOPHOH
WJIH TIOJNYTOPHOH
peKmn

OtcyrcrByer

OcCTpoBHOrO THIA NPH CO-
XpaHeHHH MHOropyKas-
HOCTH B MHOTOJIETHEM
HHKJIe, MOXeT GHTL C
TPUBHCTHIM  penbedom
¥ CAEedaM¥ CTapul NpH
06pa30BaHHH MHOTrOpY-
KaBHOCTH B PaHee Me-
aHADHPOBaBUIEM pycje

OcTpoBHOro THNA, ABY-
CTOPOHHSS

YHacTb HaNeAHOHK NONAHH
BHe IaBOJOYHOTO pycaa

OnHOpyKaBHOE, GTHOCH-
TEJbHO NPSMOJHHEIHOoe
H yCTOHYUBOE B mJake

MuoropykaBroe, wHPo-
Koe, pacniacTasHoe,
HeYCTOAUHBOE B NN4HE

Muoropykagiioe, paciia-
CTAHHOE, HeyCcToliunsoe
B NJaHe, BXOAH B Ma-
Jibie NPOTOKY OHBalOT
NEPEKPHITH 3aBAaJaMK,
BHM3 IO TeYeHHIO OT-
JeJbHble DPOTOKH yBe-
JHYHBAIOT HIMPHHY 33
CYeT NPHCOEAHHEHIS
MEJIKHX NIPOTOK, Vpe3nl
BOJLI M3-32 MaJbl\
FayOHH 4acToO He Bbige-
JSOTCS

MHoropykaBHoe npexenn-
HO pacnaacTaHROe pyc-
JI0, HMEET ceTyarhil
XapaKTePHbIH DHCYHOK
Ha OONBINHX HaJAEIHLIX
NOJISHAX, BLIABARETCA
[0 Mepe CTAUBAHHA

JlenTounnle rpAAL, 3aHH-
MaloIlKe BCIO WHPHHY
pvcia, BhIABJAAEMbIE NPH
npPO3PAYHOIL  BOAE HJH
npoMepamn B pyche

Nobouun, ocepeaxu, pye-
JIOBbie OCTPOBA

[o6ouik, ocepenkn, pye-
JIOBLIe OCTpOBa pa3Ho-
0o0pa3Hoi GopMEl

MuoxkecTBo ©Cepenkos
ocTpoBoB (bOe3 npesec-
HOM pPacTHTENbHOCTH)
pasHeiX pa3mMepos, ya-
we pombuueckoil ¢op-
Mbl; TOHOBLIE Da3HYyud
NPOSBJIKIOTCA  NOCAe
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Ha HaJeIHOH NOoJIsHe
(npn peaxoMm yMeHb-
IIeHHH YKJOHOB H yBe-
JUYEHHH WIHPHHB A0-
JIMHBL); NepeMelleHHe
B TJIaHEe 30H pPa3MuIBa
H HaMmbiBa (BJIEBO HJH
BNpaBO, BBepX WM
BHH3), CIIOJI3aHHE OCe-
PeIKOB H OCTPOBOB,
oBpvileHne KODEHHBIX
feperop npu pacuupe-
HUM HaJeAHOH IOJAHB

Brinyxaennoe Meau1pHpo-

BaHHE! H3BUJAHHBLL pycJa
NOBTOPAIOT  OYEPTAHHSA
JOJHHLL, Ha Yy4YacTKax
rOPHLIX peK TPaH3HT lia-
HOCOB yaure Bcero Oec-
CTPYKTYPHBIH, BO3MOXKHO
nepeMenienHe noGouHe
H OCepefKoB

Crok no mapnm

CeneBble TIOTOKH: CTpe-

MHTEJbHOE, B OCHOB-
HOM BeccTpykTypHOe

nepeMeilleHie HoablIX
vace Hanocosn, ofpaso-
Bauie obWHPHBLIX KOHY-
COB BBLIHOCA ! 3aBAJIOB

Yskas, ¢ KpyTHMH
CKJIOHAMH, Me-
CTaMH H3BMJH-
cras

B ropumix pafionax
AOJIHHA-Mapb;
He BBIPaXKeHHas
ACHO NPH Hcues-
HOBEHHH IIOBepX-
HOCTHOTO CTOKa
Ha KOPOTKOM
y4acTKe

¥3Kkasi, mouTH nps-
MOJIHHeHHas,
C KPYTBIMH CKJIO-
HaMH

Ha yuacrkax pacumpe-

HHA ZOJHHB BHIABJSA-
10TCS 3a4YaTOYHBIE
(ocTaTouHBIE) YYACTKH
TIOAMH

BripoBHeHHast, cniiaHu-

poBaHHas, 6e3 japesec-
HOH H KYCTapHHKOBOH
DPacTHTENbHOCTH, (op-
MHDYeTCS B BHIE Ma-
peBoro noToxa, obre-
KaloLlero BO3BBIILIEHHbIE
YYaCTKH H 3aHHMalo-
11ero BCE THO AOJHHEI

OGLIYHO OTCYTCTBYET

IToutu

HaJenxn

OunnopykaBHoe, moBTO-

pAlOlIHe H3rEObl AOJH-
HEI, 3aHHMaeT BCIO 1LlIH-
PHHY ee nHa

OtcyTcTBYeT pycio ¢ oT-

KPHITOH BOJHOH TO-
BEPXHOCTBIO, Ha mepe-
XOJHOM YydacTke ¢op-
MHpYeTCs HKenoyka ose-
POBHAHEIX YYacCTKOB

C OTKPLITOH BOAHOH
NIOBEPXHOCThIO, llepexo-
gsueii B cBOGOAHO Me-
aHIpHpYioWee PyCJo
npsmoJantefioe,
pacnJacTaHHOe; B Bep-
XOBbAX NOBTOPAET H3-
ru6bl ZOJHHLI, Ha MNpe-
JLyCTbEBOM yuacTke
6.1yIK1aeT no KOHycy
BHIHOCA

CTauBaHNA HaJNeln Npy
HACTYIIJICHHH Bererauyun

Ha yuactkax pacumpeHus
JOJIRHBL BbLIAEJIAIOTCS
IJsXKH, ocepeak# (oCT-
poBa), NOJIOKEHHE  MX
crabuabHO B NJaHe

He npocmarpusaioTcs

O6pasyioTcs ocTpoBa INpH
O6TeKaHHH TpPensATCTBHI




CKJIOHOB [J0J/IMH, 3amno/siHeHWe on/ibiBamMu ctapuy (puc. Hu). Ha Heko-
TOPbIX y4YacTKax CBOOOAHO MeaHAPUPYHOLWNX PeK FPUBUCTLINA penbed Ha
NoiMe CcoXpaHsieTca TONbKO B MNEpuoj pasBuUTUS M3/TyYUHbl U Bbipas-
HMUBAETCA cpasy nocre ee oTyieHeHus. CTapuubl, B CBOK 04Yepelb,

Puc. 1L ®DOTOM306paKEHMSI YUACTKOB peK.

o — Cnefbl HejaBHEro noxapa Ha CKAOHe KOT/NOBWHbI; 6 — Crefbl 3HAYNTENb-

HbIX MO NAOWaAM NOXapoB Ha TB-CHUMKe; B — BbleMKa TFpyHTa C OCTpOBa MW

CTECHEHWe pycna nocre OTCbIMKM NONAOTHA X. A.; r, 4 — OrONEHHbIE MEecKW nocne

He6ONbLIOro noXapa Ha CK/MOHe [ONWHbI, COOTBETCTBEHHO, BWA Ha MNepcnekTUB-

HOM CHUMKE H Ha a3po)OTOCHUMKE; e, x, 3 — Kapbepbl B pycne W Ha noiime;

n — ONNblBaHWE TPYHTOB CO CKAOHOB [ONIMHbI Ha MOWMY CBOGOAHO MeaHApwu-
pyloLLein peku.

3aMofIHATCS ONMbIBaMK, MOCTENEHHO WCYe3aloT BCe Crefbl CTapbiX
MOMIOXKEHUIA pycna. Ha papyrnx ydacTKax BblpaBHMBaHWE MOBEPXHO-
CTW MoiMbl WAET CNeaoM 3a pasBUBAtOLLENCS U3/TYyUNHOIA.

B 30He nNyCcTblHb MPU HaIMUMM NIErKO 06pyLUaemMblX 6eperoB
B pycrna peK nocTynaeT 60/blIoe KOAMYEeCTBO Mecka, M3 KOTOPOro
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06pasyloTcsi B3BelleHHble H BJEKOMble HaHOCH. B NaBOMOK HaHOCHI
NOCTYNnalT Ha MoiiMy CBOOOAHO MeaHAPHPYIOULEH DeKH, HHTEeHCHBHO
3aMoJiHAsi BCe NOfMEHHBIE EeMKOCTH. DblcTPO HapacTaloT OTMETKH
HO#MBI, OTMHMpaloT crapuubl. [IoTOK cocpepoTounBaercst B OJHOPY-
KaBHOM MeaHApPUPYIOIeM pychae, H3JAYYHHH KOTOPOro IIMET mnpa-
BUJbHYIO Gopmy [51, 55]. ManyunHpl yacto He ycneBawOT NpOMTH
NOJIHBIA LHKJ Da3BUTHSA, TaK Kak PycJo H3-3a 6OJAbLIOrO KOJHYECTBA
HaHOCOB OKa3blBaeTcsi 3aHeCeHHBIM HMH A0 O6poBok. Ilotox npok:a-
IbIBaeT HOBOE pycjJo no Haubojiee NOHHMEHHOMY y4acTKy IIOMHMBI.
Ha ocraBiennoit peko#i noiiMe BHAHK CJeibl KaK Obl OJHOBpEMEH-
HOTO CMpsAMJIEeHHS H3JYYMH Ha yuyacTKe 3HA4YHTEJbHOTO TNPOTSXKEHHS.
ToBbILIEHHIO OTMETOK NOHMBI CNOCOGCTBYET M NOCTYINJIEHHe Necka H3
NYCTBIHH CO CTOPOHbI FOCHOACTBYIOIIHX BeTpoB. Ha ocTaBieHHBIX pe-
KOH mnoliMax, FPAe elle HPOCMaTPHBAIOTCA KOHTYpPBl CrJa>KeHHOro
pycJa, 6apxaHsl HMEIOT Ty K€ OPHEHTHPOBKY, YTO H Ha NPOCTPaHCT-
BaX BHE JOJMHB pekH. [Ins pex NyCTHIHH XapakTepHO yMeHblienne
PasMepoB H3JYYHH BIUIOTb OO HX HCUE3HOBEHHA CBepXy BHH3 3a
cuer 3a60pa BOAM HAa OpOlUEHHE X 3HAUHTENbLHOrO HcnapeHus (oco-
6eHHO Ha YCTbeBBHIX YYacTKax INpH 3aNOJHEHHH INOAMEeHHBIX eMKo-
creit).

B mesceoproix noHusenusx Ha MHOTHX peKaX BBIAENSIOTCS yua-
CTKH ¢O0 CBOGOAHO MeaHIPHPYWOLIHM pycaoM, ocoleHHO Tam, rie
OHHIA KOTJIOBHH 3alOJIHEHBl DBIXJBIMH OTJIOXEHHAMH pa3JIH4HOro
NPOHCXOX/AeHHs (MOpeHbl H KOHYChl BHIHOCA PeK, OTJOXEHHs 03ep H
npasogoemoB) (puc. lle, d). Pekamu nepepabaThiBaerca TOJILA
PHIXJIBIX OTJIOXKEHHH co3jgaeTcsi WIMpOKas noiima [33].

BOKOBBIMH NPHTOKAaMM BBIHOCHTCS 3HAUHTEJIbHOE KOJHYeCTBO PbIX-
JIOr0 MaTepuasa, Ha NOHMMY BBIABHIalOTCS KOHYCHI BBIHOCA, cyXasi
ee, HHOTAA TNOJIHOCTHIO MNeperopaxkuBas, CXKHMas pycJo, NOANPYXKH-
Bas peKy. YKJOHBI Bhilile IO TEYEHHIO Pe3KO BuinoJaxkupaworcs. [las
MEXKIOpHHIX TIOHHKEHHMH XapaKTepHO uYepejoBaHMe Y4yacCTKOB C TOp-
HO#l pyCJIOBOH MHOrOPYKaBHOCTBIO H YYaCTKOB cO CBOOOAHBIM Mean-
apupoBanueM. IIpy OTCYTCTBHM MHOrOJIeTHEH MEep3JIOTH HJM HaJHulH
PEIKOH 0YaroBOil Mep3JIOTHl NPH MaJHX YKJIOHaX Ha IUMPOKOH He-
3abonoueHnoil noiiMe o6pa3yeTcs 4EeTKMH pPHCYHOK CBOGOJAHO MeaH-
IpHpYIOLLero pycja C H3JYyYHHaMH NPaBHAbHOH (POPMBI, HaXOASMIH-
MHCS Ha pa3HBIX CTAAMUSX PAa3BHTHHA, UTO BLIABJAETCA IO CHHMKaMm
CPeJIHHX H KPynublx Macurabos.

B MeXropHbIX NOHHMXEHHX B 30He MHOTOJETHEH Mep3JOTH CBO-
6oaHoe MeaHApPUPOBaHHE BCTpevaeTCss Ha yyacTKax C pas3HOH cTe-
neHpio 3a60J0YeHHOCTH, jle MOMMeHHBle eMKOCTH — CTapllbl 3alod-
HAIOTCA NJBIBYUWHMH IPYHTaMH, H C NOHMaMH, NOKPHITHIMH TyCTOH
IpeBeCHOll PaCTHTENbHOCTHIO, H C 3a60JOYEHHBIMH OCOKOBBIMH [IOfi-
MaMH. BbiaensioTcsi M y4yaCTKH, TAe DeKH, noaoOGHO pekam NyCThiHH,
NPOKAaAbIBAIOT pycio B neckaX. IIpH HeaHaunTesNbHbIX YKJOHaX H
OJHOPOAHOM CTPOEHMM MOHMBI, OCOGEHHO KOrfa MaJjbie PeKH B Kaye-
CTBE [OJHHB H IIOHMbI HCNOJB3YIOT 3apOCliHe pycJja ChnpsaMJenHbX
H3JIyUMH KPYOHOH pekd, 06pasylTCi H3JYUHHBl THOepTpodupoBaH-
HOH (opMbI.
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B 30He MHOrosieTHe#i MEpP3J0THI HapyHIEHHE MOBEPXHOCTH MEP3JBIX
nopoA MOXKET NPUBECTH K H3MEHECHII0 CJIOsT CE30HHOro oTrraiBaiilig,
K NEPEeXOAYy TPyHTa u3 Mep3joro cocrosuus B Tanoe it obparno. Co
C/I0EM CE30HHOro OTTauBalisl CBA3aHbl B TOH MJM HHOH Mepe Takue
npoueccsl, Kak nydexue, coauduokuus, mMopo3oboinoe pacTpeckupa-
Hue # T. A.— COYTHHKH MUOroJjeTHeMepsansix nopos [14, 34]. Kaxawii
113 3THX [POULECCOB MOXKET OKa3aTb BJMSAHHE Ha PYCJAOBOH npouecc,
oco0eHHO Ha ydaCTKax co cBOOOJHO MEAHADHPYIOLIUM PYCJIOM, BbI3bi-
Baf OTKJOUEHHR OT TUNHYHOTO XO4a PAas3BUTHA H3JYUYHH, NEpPecTpau-
Basi PUCYHOK pyCJa M NOHMBI B IJIaHe H H3MEHSS TEMIbl PYCJOBBIX
neopmauui.

Ilpu ananuse MarepHa/loB a’pPOKOCMHYECKHX CBEMOK M JAAHHBIX
Ha3eMHBX 06CaenoBaluii BHISIBIEHB TaKXKe HEKOTOpble OCOOEHHOCTH
pa3BHTIS PYCJUOBOTO HPOUECCA B 30He € MHOc0oAeTHE! mep3aoToll. Oun
3aKJIIOUYAIOTCA B CJELYIOUIEM.

— BriABasiloTCS  Ccsiyyan 3anoJIHEHHs TOHM TPYHTaMH, IJIbIBY-
IHMH co ckaonos poJadd (cm. puc. 11 u). Yaiue Bcero nepBOnpHYH-
HOIl CAYXUT yuuuroxxetie ple’I‘IlTEJ!bHOI‘O noxpoaa Ha CKJIOHax BbI-
pyGramu sun noxapamu. Ha oroseilnipix CcKJIOHaxX JAerpajlipyer
MHOFOJICTHIHS MEP3JI0Ta, OTTAllBAIOUIHE TPYHTH OHON3AIOT, ONMJBLIBAIOT,
“reKYT, cO3[AaBas CTPYHYATHIHA PHCYHOK, 1erko AelundpHpyeMbiil Ha CHUM-
xKax [34, 42, 52]. Creneun 3aloNHCHHA 0OfIM ONJBIBUINAIL CpyHTaMIL
pas3Jjintddal  Hd4daJiblasy CTeHeHb 3aNoJIHEHHsI, KOorga 3aloJiHaeTcd
TOALKO MOHHMEHHAR 4acTb NOHMBL BAOJb CKJIOHOB AOJMUHBI (NIpH 3TOM
HapacTanie OTMETOK MPHBOAHT K CO3JaHHIO YK/IOHA Ha noHme
OT CKJOlNa HOJHHB K pychy), H RajbHefillee 3amoNHeHUE NO{IMEHHBIX
eMKOCTeH H HapacTande OTMETOK MOfMBI 3a CYeT AaKTHBHOrO MNOCTY-
MJACHISt IPYHTOB CO CKJAOHOB, YTO NPUBOAUT K HCYE3HOBEHHIO MOAMBI,
CHPAMJIEHHIO pycJaa.

— TIlpocMarpiBaercs sblpaBHHBANHIE U [OHHXKEHHE NOHMEHHbIX
MACCHBOB Ha Y4acTKax HOHM, PAe PAacCTHTE/bLHBIE NOKPOB NOJHOCTHIO
yHuuuytoxeH noxapamu. Ilocne noxkapos Bospacraer rayGuua orTau-
BaHHS MeP3JbIX I'DYHTOB, NPOHCXOAHT 3afOJ/IHEHHE ONJBIBLIHMH IPYH-
Tami NOAMENBLIX eMKocTeil, ucdc3aeT TPHBHCTHI peabed nOHMBI,
nofiMa INOHHXACTCH 3a CYeT 3aNOJHEHHS ONJbIBAIHMY FrPyHTAMH
06pa3oBaBWHXCH TEPMOKApPCTOBLIX 03ep u sabonaunBaercsa. Ha takux
nofiMax BHISIBJIAETCA TOJIBKO TPaBSHHCTAs PAaCTHTENbHOCTb, H3peAKa
ePHHKH; BOCCTAHOBJEHHS JHCTBEHHUHBIX JNIECOB He OOHapyXuBaercd.
INono6uble yyacTKH BBIEENAIOTCH JaXce Ha MeJKOMaciuTaOHHX M pa-
AHONIOKAUHOHHbIX CHHMKAX MO TEMHOMY, [OYTH YEPHOMY TOHY H30-
O6parkenuss B TNEPHOA NePeyBJaKHEHUS U OCBETJEHHOMY (CBETJO-
CEpPOMY) TOHY B HH3KYIO MEXXEHb.

— Brigenserca cBoeobpasHoe oOpyulieHHe NOAMbIBaeMbix Oepe-
roB pycaa. OOpywleHiie B (OpMe OfION3a8HHA XapaKTepHO AJA BCeX
MeanApPHPYOUHX PeK B 30He MHOroAeTHeH Mep3JioThl. MHTeHCHBHOCTH
OnoJi3anisg BepXHEro OTTasuBIIEro CJ0S 1O Mep3jioMy Cnoio pas-
JIHYHA.

IIpu meaneusiom ononsadinyu i ne6OALUIOH BHCOTE MEXKEHHBX Ge-
peros (1,6—2,5 M Haj MeXeHHBIMH YPOBHSIMH) JepeBbsi COXPaHSIOT
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BepPTHKaJbHOe MoJjoxeHue. [Ipn BO3pacTaHHM HHTEHCHBHOCTH OMNOJ3a-
HHA JepeBbs HAKJOHSIOTCHA, OOPYUIMBAIOTCS B BOAY, CO3laBas «rpe-
O6eHKH» BJOJIb IOAMBIBAeMbIX GeperoB u mneperpyxkas pycjo TOMAs-
KaMH. HakioneHnnble aepeBbsi W TONNSAKM ONO3HAIOTCS Ha KPYMHO-
MacuTaGHbIX CHUMKaX.

[Ipu BbicoTe GeperoB 3,0—4,5 M Hai MeXXeHHHMH YPOBHSAMH Ha-
pyllaeTcsi ClellJleHHe B olnoJji3awoouieM cjoe, obpasyetcst «Mbicoo6pa3s-
Hoe» omnon3anue. IlokpeiTHe 6eperoB pacTHTEJNbHBIM CJ0OE€M, apMHpPO-
BaHHe «rpe6eHKaMH» H3 OOpYyLIEHHBIX Ne€peBbeB 3alliMIlaeT HX OT HH-
TEHCHBHOrO pa3MmbiBa. [{ns onpepeneHHsi NJaHOBLIX Aedopmauuii Ha
TaKHX y4acTKaX HeoOXOJHM 3HAUHTEJbHBIH HHTEpPBaJs MeXay mnocje-
AOBaTEJbHEIMH CBEMKAaMH.

— Cosznaercss HeymnopsloueHHasi H3BHJHCTOCTb JHHHM Oeperos,
HCKa)kaercs (opMma H3JYYHH H3-3a OOHaXKeHHs CTaphiX HaBaJIOB je-
peBbeB. Ilpu pa3BHTHH M3NYYHH W nepepabOTKe NOKMEHHBIX MaccH-
BOB DPeKOH BCKPBIBAIOTCSI Ha NOJAMbIBaeMblx Geperax ctapble HaBaJbl
nepeBbeB, norpeGeHHBle TOJA CJA0€M HAHOCOB H B YCJOBHAX MHOTO-
JIeTHE[l Mep3JIOTH COXpaHsBIIHeCcsi B TeueHHe teicsiuenernii {14, 34).
CrapbiMH HaBaJaMH, ABJASIOIHMHCA Ha KOPOTKOM ydYacCTKe OrpaHHuH-
BaoWuM (akTOpoM, 3aTOpPMarKMBaeTCs Ipouecc MeaHApPHPOBaHHA.
[Ipoiiecc cpesku crapblX HaBaJIOB O4YeHb MejJieHnbiH, Peka moambl-
Baer 6Gepera U OHHM OOPYILHBAIOTCA B BHAE MNOJYUHMPKOB A0 H IOCJe
HABaJiOB, co3/laBas HW3BHJHCTYIO JIHHHIO 6epera, pasjJHUHMyl0 lia
Cpe/iHe- 1 KpyNHOMacIITaOHBIX CHHMKaX.

— B MeXropHbIX NOHH)KEHHSIX B 301€e MHOTOJIETHEH MEep3JI0Thl
YaCTO BBISBJASIIOTCS OJHOBPEMEHHble NPOPbLIBBI HECKOJABKHX 13JYYiH.

MHorna peka ocTaB/ieT AECATKM H3JAYyYHH, M3MEHAs IOJOXKele
pycna. Ha oTaenbHbIX NoHMeHHBIX MaccuBax oOHapyXKuBaercs mne-
PUOAHYHOCTb CMeHbi NOJIOXKeHHsi pycaa. Ha cHHMKax cpeiHHX Mac-
11Ta60B BHAHO, YTO OCTaBJIEHHbIE M3JYYHHbl 4aCTO HaXOAATCS HaA Ol-
HOH CTajHi pa3BHTHSA (OYEBH/HO, NOCJELHEH CMeHe N0JIOXKEeHHs pycia
npeliecTBOBaJO N0400HOE ke M3MeHeHHe B JlajeKoM npowsoM). Mo-
JKHO TpennoJsaraTb, UTO CMeHa MOJOKEHHsT pycja CBsi3aHa C NPOXO-
KJEeHWeM MaBOJKOB peNKO#l NOBTOPSIEMOCTH MJIH C APYTHMH KaTacrpo-
(HUCCKHMH SABJIEHUSMHU.

HesaBepmeHsoe MeaHApHPOBaHHE Onosnaercs Ha
CHIIMKAX MO HaJHYMIO y H3JYYHH MeaHApHpYloullell pekH CApsMJIsIio-
X NPOTOKOB (cM. puc. 26). Pa3BuBaercss cnpsMJsIONLE 1IPOTOK
MOCTENEeHHO, YTO BHISIBJSIETCS NPH COMOCTABJEHHH CHHMKOB JOCJER0-
BaTeJbIIBIX CHEMOK C JAOCTATOYHBIM BpeMelHbIM HHTEPBAJIOM MENK1Y
numu. [To Mepe pa3BUTHS CHPSIMJASIOLICTO MPOTOKA 3aMEAJSIOTCS Ijia-
HoBble nedopMaindl OCHOBHOTO pycJa H NPOHCXOJHT €ro OTMupa-
Hue [23].

B MexXropHbIX NMOHHKEHHSX He3aBepllelnoe MealjpHpoBalie NpH-
ypoueno B OCHOBHOM K y4YacTKaM MNepexofa OT roplbIX YuacTKOB pek
K paBHMHHBIM. Ha 3THX y4acTKax raJieuHo-BajylHbiii MaTepHaJj elle
3anoaHsieT OOJbIIYIO YacTb NMOBEPXHOCTH pyCJa M IJIsKed H 1no OT-
CYTCTBHIO TPAAOBOrO pejbeda MoxeT ObTh BHABJAEH Ha KpynHoMac-
WTabHBIX CHUMKaX. B HHXKHell yacTH TaKHX YYacTKOB, B MecCTax
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nepexofia K CBOGOAHOMY MeaHAPHPOBAHHIO, rajbka OCTAaCTCS TOJNbLKO
1a NepeKatax 1l NPHBepXaX NecyaHblX MJsXKeH, rpsaaoBuii pesbed
KOTOPbIX Bien Ha cuumkaX. Ha menkomacmiTaGHbIX CHHMKax He3a-
Beplieinoe MCAaHAPHPOBANHE OMNO3HaeTCH Ha KPYMHbIX H CPEAHIX pe-
Kax B Hepuo; nanbodniiero KOnTpacra MexAy pycaoM u NOHMO# no
Ha M0 H3JNYunil, COpSMJEHNbIX Ha Pa3HbiX CTafuAX Pa3BHTHA (CM.
puc. 10). Tlofimpl npH ne3asepuIcunoM MeanJgpHpoOBauil, yawie
BCEro, HepaBHOMEpPUOH WHPHHbL.

B 3one muoronerHe#t Mep3dsioThl NOC/Ee YHHYTOXKEHHS PaCTHTEJNh-
HOTO NMOKpPOBa Ha CKJOUAaX NO CHHMKaM OOHapyKHBAeTCH HHTEHCHUB-
Hoe 3afnoJiicHHe NofiM ONMJBIBUIKMH FPYHTAaMH, NpHBOAsAllee K Hapa-
cranfio nx ormerok. Ha yuactkax c ie3aBepiieHHbIM MeaHApPHpOBaHHeM
yaule, YeM NPH APYFHX THIOAX PYCJNOBOFO IIPOLECCa, BHIABAAIOTCH MO
KPpynHoMacluTaGHbiM CHIIMKAaM <«IIPOBaNbi», 2 NpPH Ha3eMHOM 06cieno-
Banlill 0OHApyXKHBAIOTCA OOHAXeHHsi NOTrpe0eHHLIX AbAOB Ha NMOAMBI-
BaeMblx Oeperax.

Hesapepurennoe MeaupHpoBanye NpH HaJHYHH LIHPOKOH NOAMH
MOMKET NMepPexXoAHTL B rofiMennyio mnoropyxasnocte. O6pasobasuinecs
NIPOTOKH 4YacTO OT/JHYAIOTCH NNaHOBOH HeycToRuunsocTbio. [loBosabno
YCTORYHBBI B TJIaHC OTCEYeHNble NPH Da3BHTHH H3JAYHHH YCTheBble
YYacCTKIl APHTOKOB, YTO NOATBEPKAAETCH CONOCTaB/EHUEM aspodoTo-
CHHMKOB C JOCTATOUYHBIM BPpEeMEeHHLIM HHTEPBAJIOM.

[Tofirennas MHOTODYKaBHOCTDb OINO3HAETCHd HA CHHMKaxX
1o HaJHYIUI0 MHOTOMUCHACHUBIX CAa0CH3BUAHCTBIX PYKABOB 11a ILHPO-
Kol nofime (cM. puc. 28). BblaeiuTh OCHOBHOH pyKaB He BCerpga
yaaercs. OcrpoBa HPC/CTaBisiior coO0A yyacTK¥ NOAMB K o6JagaoT
OTHOCHTERBLHON naanoBoli yciofiuuboctbio. OTAENbHBIE PYyKaBa HMeIoT
3HAUHTENLHYIO NMPOTAXKEHHOCTD, IUHPHHA PYKAaBOB MOCTOAHHA HA BCEM
X MPOTSKCHKHI. YYAaCTKH ¢ NOAMEHHOH MHOTOPYKaBHOCTHIO B OCHOB-
HOM §IPHYPOUCtbl K YCThbeBLIM yYacTKaMm KDPYNHBIX peK ¥ K ydacT-
KaM BLIXOJIA 113 Y3KOf N0/HHBl B IHHPOKYIO.

Ha menkomacwrabusix TB-cHMMKax nofiMeHHass MHOTOPYKaBHOCTD
OLO3HAGTCH IO TCM XKEe UPU3HAKAM, KOTOpble ObUIM NPIBELEHB! BbllLE
(puc. 1 8).

CkanonoBasi MUOTOPYKABUOCTDL OHO3HARTCsE 11O HAJHUYHIO
«Beepa» MHOrOPYKABHOrO pycsa Ha YYaCTKe BBIXOAA TOPHOTO MOTOKA
13 Y3KOfi JOJIHBL HA CKJIOH JONHHB TyaBHOfl pekn. Ha stoM yuactke
ncyezaeT HEHCTBIIE OTpaHHUYHBaIOWIero ¢akropa; NOTOK BeepoobpasHo
pacTeKaercs no CKIOHY, CO3MdeT KOHYC BLIHOCA, COXPAHACT 3uaulil-
Tesnbybic ykaonut (csm. puc. 22). Ipyu npoxomaenuu cenefl u apn na-
BOAKaxX penKoll NOBTOPAEMOCTH MOTOK MEHSCT MOJIOXKCHHE OCHOBHOTO
pycaa (6ayxjaanue no ckioHy). B mHorosopusie ropn Beep MHOTO-
PYKaBHOTO pycha <«pa3BEPTHIBAETCR», B MAaJOBOANBIE TOAbl — «CBep-
ThiBaeTcsi». BLIHOCH cesell oceZaloT Ha KoHyce BblHOca. Ha mpurycTbe-
BLIX yYaCTKax KONYChI BHIHOCA BBIABHIaloTCS Ha MOHMY IJ1aBHOM peKs.
Baaronaps pasinuusM B TOHe H300paXxcenus Ha KOHyce BBIHOCA BHi-
JeJSIOTCH CTapbie pyciia, ONO3HAIOTCS YHaCTKH, COXKEHHble H3 FajbKil
1 BanyuoB, Ha 3THX, XOpOMIO ApeudpyeMblX yyaCTKax HacTo pactyT
cocnoBbie GOpHI.
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a5 CKIOHOBOM MHOTOPYKaBHOCTH XapaKTePHO yMeHblUieHHe ILH-
pUHBl pyces BHH3 IO TEUEHHIO M3-3a ApPOOLJieHHS HX Ha MeJsbuaiillie
pyxaBa. Ha meskomacmiTaGHBIX CHHMKax 3TOT THN PyCJOBOrO NpoO-
lecca He ONO3HAETCA, TaK KAaK He BHJEH Beep PYKaBOB, XOTs KOHYC
BbIHOCA, CO3J1aHHBIH peKOH, OOBIYHO YeTKO OKOHTypHBaeTrcs Ha
CHUMKaX.

OrpanunyeHHOe MeaHJADHPOBaAaHHE Ha MeaHAPHPYIOUINX
peKax XOpOlUO BLIAENAETCH Ha CpelHe- H KPYMHOMacWTaGHbIX CHHM-
kKax. OcHoBIble NPH3HAKH — HaJHUYHe HECKOJbKHX H3JYYHH TOAPSA,
HaXOAAHWIMXCS Ha ORHOH CTaiuu Pa3BHTHSA; orpaHHyeHHe NOHMBI MOYTH
napaJuiesIbHO pacnoJsOlKeHHbIMH KOpeHHbIMH OeperaMu, GpPOBKH KO-
TOPBIX NOAYEPKHYTHl pa3JjiHuusiMM B TOHE I11300pakedusi MOAMbI H
CKJIOHOB [OJIMHDBI; YepefOBaHHEe NPHYPOUEHHBIX K KaxJ0fi H3JAYUHHC
NOHMEHHEIX MAacCHBOB, OYepTaHHA KOTOPBIX COCTAaBJSIOT HEPELKO
NOYTH MOJIOBHHY Kpyra M HMeEIOT TPHBHCTHIl peabed [23]. Cambiii
XapaKTepHbIH NPH3HAaK — 3TO pacnojioKeHHe pHCYyHKa TPHBHCTOTO
penbeda (cm. puc. 20). I'puBbl, crapble BaJsibl Ha nofiMe, HOKPBLITON
pacTHTEJbHOCTbIO, MOTYT HMETb TE€MHO-CEpPhlii HJIH, HAaobOOpOT, CBETJIO-
cepblil TOH H300parKeHHs, a NMOHHXKEHHS MeXJy BajlaMH HMEIOT COOT-
BETCTBEHHO CBeTJIBIA WJIH TeMHBIH TOH. KoHTpacT B TOHe H306pa-
JKeHUsl BaJIOB M NOHHXKEHHl MeXAy HHUMH OOLIUHO ObIBaeT 3HAauH-
TeJIbHBIM.

CaMble JQJIMHHBlE TPHBBI, NMOUTH orubaloliHe NOWMeHHBLIH Macchs,
HayWHalOTCA C HM30BOH (HapacTawluled) yacTH MacchBa. 3aech Ke
BHIeH Y3Kuil, OObLIYHO He BbIpaXKeHHBIH fpKo, nusk (6enoro uii
CBETJIO-CEPOro TOHa). B BepXoBOM yacTH MacCCHBa BHAHBl AYLH YiKe
«Cpe3aHHbIX» npH oOpyweHHH Oepera crapbix Bajaos. Ilpu orpamnn-
YeHHOM MEaH]PHPOBAaHHHM NO a3POKOCMHYECKHM CHHMKaM OGHapyXH-
BaeTCsi CHMMETPHYHOCTb H YTOPSJOYEHHOCTh PHCYHKA pycJa M NOHMBL.

Ha MesxomacmTaGHbIX CHHMKax OrpaHHUYCHHOe MeaHAPHPOBaHHE
MOKeT ObITb ONO3HAHO TOJALKO Ha KPYMHBIX peKax Mo HaJH4YHIO CHM-
METPHYHBIX BpPE30K B KOpeHHOf”I 6eper, YeTKO BblaeJsoulnxca npu
BLICOKHX YDOBHSIX BOABl HJHM TpPH 3anoJHEHHH BOAOXpaHWJHIL (CM.
puc. 13). [lpn orcyTCTBHH TaKMX SPKO BBIPaXEHHBIX BPE30K 3TOT
THII PYCJOBOTO Npolecca Ha MeJkoMacliTabHbIX CHHMKax He Oilo-
3Haercs.

[To6ouneBBH THN pYCAOBOrO mpolecca ono3Haerca Ha
cpenHe- W KpynHoMacluTaOHbIX CHHMKaX B HH3Kyl0 MeXeHb Ha OT-
HOCHTEJNHLHO NpsIMOJHHeHHbIX O6ecnofMeHHbIX yuacTKaX peK 10 Ha-
JUUHIO B pycje noOouHelH, pPacnoJoXKeHHbIX B LIaXMaTHOM IOpsiiKe
(cM. puc. 2e). IloGounH — 3T0 mnepekowleHHbie JIEHTOUHBlE TPAAHL,
HanboJiee BBHICOKHE 4YaCTH KOTOPHIX, paclnoJiodkeHHble y 6eperos, 06-
CHIX4l0T B ME€XeHb H Ha CHMMKAax BblAensioTcss OesblM TOHOM H3o06pa-
JKEHHST B PycCJie TEMHO-CepOro HJaM ceporo rtoHna. Pycjo, moutu nps-
MOJIHHEeHHOe B NAaBOAOK, CTAHOBHTCA CJAa0OH3BHJIHCTLIM B MEPHOI
MeXeHH NnpH o6TekaHHH NOTOKOoM nobouned [23]. B MexeHnb npu npo-
3pauHoH BOJAe M MaJsiblx rJiy6HHAaX NOTOKAa Ha CHHUMKax MpocMartpl-
BAalOTCSl MOABOAHBIE YAaCTH TIPAL — MEPEKaThl, TOH H300pa’KeHHs KO-
TOPLIX TEMHEET N0 Mepe yBeJHYeHHs IyOHHBI.
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Pacnonoxennble B l1axMaTHoM nopanke no6Gouny obmnapyxiiBa-
I0TCA N0 CHIEMKAM HA KODOTKHX, MOYTH NPAMOJIMHEHHBIX Yy4acTKax
Meail|pHPYIOBIHX pex, yYaule BCEro TaM, TAe PYCAO MPHKATO K KO-
petitiomy Oepery H, na)ke U HAAHYHM LIHPOKOH MOHMBI, COXpanser
NPSMOJHMUHERIIOCTL. BoilesislioTest OHH H B CHPSIMASIOMLIX NPOTOKAX,
I HA BAaYaALHLIX CTafuAX PasBHTHS H3JAYULIL

Ha meaxomacwitabumx TB cuuMKax pexkH ¢ noSOYHEBBIM THIOM
PyCcJa0BOro fpouecca He ONO3HANOTCA H3-3a HE3HaUHTEJLHOft nporsa-
JKEHHOCTH MOPGONOTHYECKH ORIOPOAHBIX YH1aCTKOB, pasMephl KOTOPHIX
6A13KH K Pa3peinalouei cliocoBHOCTH CHHMKOB.

Ha ropupix s noayropnsix pekax mo cpejplc- u gpynsomaciuirab-
HLIM CHIIMKAM Ha y4acTKax co CJAaBOHSBHANCTHIM DPYCIOM, 3aXKaThM
HCPA3MBIBACMBIMIL CKJIOHAMH JOJMHBI, BO3MOXKHO OWIHOOHMHOE OfO-
3HaHue noboyYneBOro THHA PycsoBOro mpouecca. B Takom pychae no-
Bouly U MJSKH, BUAHMBIE B MEXeHb, NPHYPOUEHBl K 3/1€MEHTaM Opo-
rpaduu goauunt (HarubaM, BEICTYHAM H T. A.). DTH NOBOYHH H MJISIKH
COXPaHsIIOT B TeYeHHe JECATHJICTHH CBOE MECTONoJOXeHHe U QopMy
(BHIABASIETCH NpU  COBMELIEHHH MaTepHaJjOB NOCHeR0BATENbHBIX
ChEMOK) .

JleHTOUYHO-TPSALOBHH TUI PYCJOBOrO npoliecca npaxkrrye-
CKli HC ONO311aeTcs Ha aspOKOCMHYecKux cyuMkax. Hannune ero mo-
JKHO npeanosarath Ha OTHOCHTENBHO NPSAMOJIHHEHHBIX 6eCnoiMeHHbix
H Ha HCKYCCTBEHHO CO3JaHHIBX KaHaJIH30BAaHHBIX y4yacTKax pek. Jlen-
TOUHbIE TPS/bl, KaK OCHOBHOA uDL3HAK, MOTYT OHITL BHABJEHH
TONBKO NpH Ha3zemioM OOC/ACAOBAHNM, TaK KaK Aaxe B HH3KYIO Me-
xens rpebnsr ux saronsenst. Mickpnpaenue pycsaa uiag H3MeHeHHe pe-
ZKHMA BOCTYHACHHST HAUOCOB NPUBOMIT K 00pa3sOBaHHIO NepeKOuIeH-
HBIX JICHTOUHLIX PPAJ, T. €. ROABJNeHHIO noboyneit win ocepenxon. [le-
pexojnas crajus OT JIEHTOUHO-TPSOBOro K NoOOYHEBOMY THNY H30-
Opazkena ua puc. 2 g,

PycnoBaf MHOIOPYKaBHOCTL OHO3HACTCH [0 NANHUMIO
5 UIIPOKOM pacisaCTAHHOM PycCJie OCePEAKOB H OCTPOBOB, JUIHHA 1O-
CJCUX YACTO lie npesBblIaeT wupiuHnl pycaa (eMm. puc. 23). Pac-
TUTeNBHLIT TOKpoB Na OCTPOBaAX W nofiMe OAUHAKOB (O TOH H30-
Opamennsi). Ha yyacTke pexu 3HAYUTENHHOIO HPOTANKCUHS HA CHUM-
KaX MeJKHX MacwTaboB NPOCMATPHUBAETCA CyXKEHHE H pacilupeHxe
MHOTFOPYKABHOTO pYyCJla H COOTBETCTRBEHHO YMEHbIUEHHE HJH YBeJHye-
Hife KoJ4ecTsa pPyKaBoB M ocTpoBoB (cM. puc. 1e). Huas pyciaosoi
MHOTOPYKaBHOCTH XapaKTePHO COXDAHEHUe IIHPHNLI PYKAaBOB Ha BCEM
11X MPOTAKEHUH,

Ha TB- n PJl-cHnMKax omosHaercsi JiMllb MHOIOPYKaBHOCTb OCT-
poBuoro Tina. OCTpoBa, NOKPHITHIE JECOM, BHIAEHSIOTCH AaXe B 3HM-
Wil nepHoji MO pa3HHle B TOHOBHIX H300paxKeHusnX — Gesbiii TOH
pycia 1 TeMHO-cepsli Tou H306paxkenHss ocTporos. Ha cpenne- u
KpynnomacuitabHBIX CHHMKax B MeXeHb B pycJe npocMaTpHBaIOTCH
ocepenki — obcoxiune rpe6uu Goavwux rpaA. [Ipuy uameHenuu co-
OTHOLUENHsT MEAYy OnpefensioniuMu (akTopaMH, B YaCTHOCTH NpH
yMeUblIeHHH MOCTYIJIEHHST HAHOCOB, pyKaBa HauWHaoT caabo MeaH-
APHPOBATD.
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Fopruass pycnoBas MHOTOPYKaBHOCTDB oONO3HaeTcss Ha
cpelHe- M KPYNHOMAcCIUTaGHBIX CHHMKax 0O HaJHYHI0 B IUHPOKOM
pacn/jacTaHHOM pycJe TOPHOIT peKH MHOXEeCTBAa OCTPOBOB Pa3HOTrO paa-
Mepa u dopmel (cM. puc. 2u). Pasmep u ¢dopma OCTPOBOB 3aBUCHT
OT MHOTHX YCJOBHH: OT pacxXofa BOJBl H HaHOCOB, OT KPYMHOCTH Ha-
HOCOB, OT YKJOHA JOJHHBl Ha yuyacTKe, LIHDHHBEI AHA JOJHHBEL H Ap.
Hanuune MHOXecTBa ycsOBHH co3jaer pa3HooGpa3ne H306pa’keHHIT
MHOTOPYKaBHOTO pycJa.

Ilpu ropHoii pyc/ioBoii MHOrODYKaBHOCTH DYycJo pa3BUTO Ha MHO-
JKECTBO HHOTJA ClabOH3BHJAMCTBIX pyKaBOB, MHOTHE M3 KOTOPBIX
B BePXOBOH CBOell YacTH NPOXOANT uepe3 3aBaJibl JePeBbEB H MOTYT
6pITo 06HApYXKEHBl TOJBKO Ha KPYNMHOMacIITaOHBIX CHIIMKax, a B HH-
30BOf YacCTH COeJAHMHHBIIHECS MeEJKHe MPOTOKH BBIABJRIOTCT B BHIE
JIOCTATOYHO LIMPOKHX pykKaBoB. OAHHM H3 XapaKTePHBIX MPH3HAKOB
FOPHOH pYyCJOBOH MHOTOPYKABHOCTH SIBJISIETCSl yBeJHYeHHe IO Teue-
HHIO LIHDHHBI OTHAEJbHBIX DYKaBOB 3a CYeT MNPHCOCJHHEHHs MeJIKHX,
He BHAMMBIX Ha CHHMKax.

Ha yyacTkax pex c ropHo# pyc/lOBOH MHOrOpyKaBHOCTbIO, AaKe
B 30He MHOTOJIeTHeil Mep3JioThl, 06Hapy:KMBAeTCsl MO CHHMKaM ObICT-
poe 3apacTaHHe OCepeiKOoB, OCOGEHHO B MePHOABl PeAKOil NOBTOpsie-
MOCTH BLICOKHX NMaBOAKOB. B 30He MHOroJeTHell Mep3JOThl NPHCYT-
CTBHE T'yCTOH IpeBecHOH pPacTUTENbHOCTH Ha OCTPOBAx TOBOPUT O Ha-
JIYIH CKBO3HBIX TaJ/JMKOB MOJ pycjJaMu ropueix pek [14, 34]. Ilpu
Ha/JHYuH OoraToil JNpeBecHOl paCTHTENbHOCTH HAa NOHMEe U 3HAYMTE/b-
HEIX CKOpOCTell pa3MblBa OCTPOBOB C TaKOH JKe PaCTHTEeNbHOCTLIO CO-
3paloTcs yCJMOBHS AJas 00pa3oBaHHST IPOMafHBIX HaBaJOB JepERLeB
Ha TpHBEPXaX OCTPOBOB H 3aBaJjlOB BO BXOAaX B MaJible npoToku. Ilo-
cjge IMOXKapoB Ha ydyacTKaX TOPHBIX U TOJIYTOPHBIX peK JApeBecHas
pPACTHTENBHOCTb BOCCT2HaBJHBAeTCs B NeEPByl0 ouepeinb Ha 6Gepero-
BbIX Basiax, OCTPOBAaX, 3aTeM Ha moliMe M ckjonax jpoaunbl. Ilpu na-
JHYHH Pa3HbX 0O pasMepy u GOpMe OCTPOBOB, MHOXKeCTBa CjaabOH3-
BHJIHCTBIX Pa3HOH IUHPHHBI PYKaBOB, 06Da3yloOLIHX BPE3KH B MOHMY,
cosfaercsi ¢cBOeoGpasHbIl BOJHHCTO-CETYAThli PHCYHOK pycJa, 1o KO-
TOPOMY 3TOT THII PYCJOBOrO NpoLecca ONO3HAeTCsl Jaxe Ha MeJKO-
MaciuTaGHBIX H PaJHOJOKAUHOHHBIX CHUMKax (cM. puc. 10).

Hanennas MHOTOPYKaBHOCTDL BBLILEAAETCA Ha HaJeAHbIX
NOJiiHAX TOPHHIX ¥ MOJYFOPHBIX PEK H OMNO3HAeTCsi NO CJAYIOUIHM
ApH3HaKaM:

a) Mo HaJMHYHMIO HaJNeAH Ha y4yacTKe PeKd B BCCEHHHIl MEPHOL;

6) nmo o6pa3oBaHHIO MHOTODYKAaBHOIO pyc/ia CO MHOXECTBOM oOce-
penKoB H OCTPOBOB, MMeIOIero CBoeoOpa3Hblil CeTyaTbii (AYEHCTDII)
PHCYHOK Ha CHHMKAaX KPYMHBIX HaJle[HbIX MOJISH;

B) II0 OTCYTCTBHIO [peBeCHOH pacTHTEeJbHOCTH Ha OCTPOBAX, UTO
BHJIHO Ha CHUMKax KPyNHeIX MacwTa6os. Bererauuounslft nepuopn
Y KapJHKOBOH pPAaCTHUTENbHOCTH, NMOKPLIBAIOLIeH OCTPOBA, HauMHAeTcs
Mo Mepe CTaHBaHUA HaJeAHW H JIETKO OMO3HAeTCs Ha CHHMKax NpH
NOSIBJICHUH Ceporo W TEMHO-Ceporo TOHa H3o6pakenus (cM. pHC. 2 k).

Pasanualorcsi peunble HaJefH, HaJeAH MOJA3EMHBIX BOJ H HaJselH
cMewmanHoro npoucxoxnenus [50]. Peunas nanenn, o6pasywomascs
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B pycae, 3anOaHseT ero, Uacrb Hajdean u3Jansaercd na Hofimy. Bosns-
Kasl, nanpuMmep, B Meal[PUPYIOLIEM pycic, oHa He NepecTpanBaer
ero, T. €, HC OpuBOAHT K 06pa30oBAHHIO HaJleJHOH MHOrOPYKaBROCTI.

ITpu ocobuix ycnoBusix B BecenHul NepHOL peyHas nanielb MOXKeT
paém'mb Kayx TnJaoTHH4, [eperopontn ])YCJIO 1 HanpasuB noTOK
B HOBOE pyco. MOXHO NPEANOIONKHTDL, YTO 9T0 O U3 NPUUNH, OpU-
BOASINNX K OXHOBPGMEIHOMY CHPSIMJAEHHIO MIOrHX H3Ayull, T. €.
K 3MCHEHHIO HOJOMEHa pycJa.

Muoropykabuoe pycno o6biuio 0ofpasyercs NpH HaJdeifX MOn3eM-
HLIX BOA W HajieliXx CMelaHHOTO npoucxoxpaenus. Hageanas MHOTO-
pYKaBHOCTb 006pa3yeTcss npH HaJHyuH Ha-
JieAH W NpPH ONpPeXeleHHOM COOTHOMEHHH
MeXAY YKJAOHAMH M WIMPHHOH AOJMHB HA
yyacTsax BbllIe HaJjieAM H Ha Haxexd. Ilo
marepuanaM AQPC u xaprorpaduueckum
MarepuajaM Aas OOABLWIHX HaJeRHHIX TO-
AU ¢ APKO BHIPAXEHHOH HaJelHOH MHO-
rOPYKaBHOCTLIO NOJyYeHa CBA3b MEXIY
OTHOIHEHHSIMH YKJIOHOB AOJIHEI H HINPHHBL
/o pycia B CYXeHHH AOJNHHBL Tiepen Hajenblo

({;, B)) u Ha pacwnHpeHHOM YyuyacTke

L poauHE Ha Mecte Haneau (f,, Bj)

4 0 88,/5 (puc. 12). Ilo kpusoli BHAHO, YTO npH

Puc. 12. Cassp  Mexpy pacilypeHun pycja B b pas yKJIOHB YMeHb-
OTHOCHTENBHEMI  BGIHYH-

I/

e}

/
AP

[

5 (ot

waiorcs B 3 pasa. BepositHee Bcero, 4ro
HAMH YKNOROL AOJHUL i NpH HEU3MEHHBIX YKJIOHaX Ha Ydacrke
pPACUIHDEHUsT pycaa HalleiHass MHOropy-
KaBHOCTb He 06pa3yercsi, a COXpaHIeTcs
ropHasi pycJoBasi MHOTOpYKaBHOCTb Wik

WnpHHL PYCAa nepex ua-

Nejbio ¥ Ha MecTe HaNenH

{pannuLie N0  HaleRaM
30um BAM),

He3aBePUIEHHOe MeaHJApiipoBanye, T. €. Ha-
Jelb ellle He OKa3plBAeT CYLLECTBCHHOTO BJHAHHS Ha PyCcnoBOi Npo-
uecc {49}

Bunyxnennoe MmecanapupoBanue (oporpapuueckas Hs-
BIJHICTOCTL), BLIACJIENHOE Ba PaBHHHHUBIX peKaX No Haanymio cjabous-
BHJAHCTOTO pycdia, 3a)KaTor'o AN HCpasMblBaeMbiMi CKAOHAMH A0-
JUIHBI, WJIH IBHPOKHMI ONOJ3HsMH, HA CaMOM Jeje NpPeUCTABISIET CO-
60 e OnoanNaBACMLIC HA CHIMKax JIEHTOYHO-TPAJOBHIE u noboune-
Butl Tunpl pycaosoro npouecca. Ha Takux yvacTkax onpejesieHue
THA PYCJAOBOrO fpolecca Yallle BCEro BO3MOXKHO TOJbKO PH Ha-
3CMHOM OOCJCAOBAHUH.

Buiy:saennoe MeallipHpPOBaHHE — 3TO YCTapeJoe HasBaHHe TiIIa
PYCJHOBOIro npouecca, BLISIBASEMOro Ha BepXHHX M CPeRHHX ydacTKax
ropubiXx pek ¢ npeobiajfalominM BJAHSHIIEM OrpaHiYHBamilero ¢ax-
topa. Orpamunpaoutiiit $¢akTop 34eCb HENHKOM Onpejeaser Xapak-
Tep pycaosoro npouecca. B pesynabraTe 60KOBOro orpannueHns pycna,
KOTOPOE JICTKO ONO3NAeTcsi Ha CHHMKax, obpasyioTcs ApAMOJHHEH-
HbiC Y4aCTKH HJH BLIHYXXJEHHble TOpPHbIE H3NYUHHBI, ClelYIOllHe M3~
riuGam ponunbl., Ha Takux ywyacrkax HHOLAA BHAHBI 3a4aTO4YHbie, HJIH
ocTaTouyHbie, NOAMBEI (cM. puc. 2u). Ilasxku u ocepenku (ocrpoa),
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obpasylolHecss COOTBETCTBEHHO y BBINYKJbIX Geperop H B MeCTax He-
3HAUHTEJBHOTO pacHIMPeHUss [OJUHBL, cjayxaT kKak Obl fepeBajou-
HBIMII MYHKTaMH IJs HaHocoB [25]. Ualule Bcero OHH CJOXKEHBl H3
KPYIIHOTO MaTtepHana M He MEHSIOT CBOEro MeCTOMNOJIOKEHHS, 4YTO
BHIAIBJIAETCS NPH CpPaBHEHHH CHHMKOB IIOC/J€A0BaTe/bHBIX CBEMOK.

CTok nmo Mapu oOHapy:KUBAaeTcs Ha 3a060JIOUCHHBIX Y4acTKaX
B 30He MHOTOJIETHEefl Mep3JOThl MO HCYE3HOBEHHIO PYyCJia C OTKPLITOIl
BO/HOI MOBEPXHOCThbIO. Takoe ciyuaercss HHOCAA H Ha YCTbeBbIX yua-
cTKax nputokoB. Ilpu >TOoM THne pycna jfoJinHa He Bbipaena.

B ropubix pafionax 30HBI MHOTOJIETHE# Mep3JOThl NpPH HHTEHCHB-
1IOM Pa3BHTHH CKJOHOBBIX MpoUeccoB, ocoGenno Mocje YUHYTOXKEeHs
PacTHTENILHOro MOKpPOBAa, B PYCJO H Ha InoiiMy mnocrynaer O6oJibluoe
KOJIHYeCTBO MartepHaja. B stom ciyuae mnoToK He cnpasjsercs
C TPAU3UTOM HAIOCOB, NofiMa 3amoJHsleTCa WJABIBYWIMMH TpyuTami,
HCYE3al0T CJelbl MPEeXHUX MOJOXKEHHH pycaa W TPHBHCTHIH peJibed
nHa nofime. Pycso Bce GoJiee crecHsieTCsi, ero OTKpbLiTas BOANas I0-
BEPXIOCTL NOCTeneHHo coBceM ncuesaer. OOpasyeTcst JOJHHA-Maph,
N0 AHY KOTOPOH IBHIKETCA NMOTOK 6e3 OTKPHITOH BOAHOH AOBEPXHOCTH,
N0 PHCYHKY H300pa’KeHHs MOXOXHH Ha JeJHHK, TaK JKe [OBTopsIo-
wui u3ru6 goauHbl (cM. puc. 2m). JloJuHBI-MapH — pernolasbubli
THII, PACNPOCTPAHCHHBI B 30He ¢ MHOroJieTHelt Mep3soToi [41].

YY4acTKH peK, 10 KOTOPbIM NePHOAHYECKH CXOAAT
ceseBble MOTOKH, BBIIENSIOTCH Ha Aa3POKOCMHYECKHX CHHMKax
CpeAHHX 11 KPYMHBIX MacIiTab0B N0 HAJHYHIO MOYTH NPSMOJHHEHHOro
pacrmyiacTaHHOro pycsna OGesoro TOHa H300paXeHHs (cM. pHC. 2#).
BosnukHoBeHH0 ceneil 6JaronpHATCTBYIOT 3HauuTe/]bHast rayOHna
rOpHBIX AOJHH H KPYTH3Ha HX CKJIOHOB (35° m Gouxee), Mamast anuna
npu OOJBIIOM TPONOJBLHOM YKIIOHE, Hefoablias mjolllaib BOAoCOOD-
Horo Gaccefina (mzo 40—50 kM2), HHM3Kas BOAoOperyJHpyioulas Cro-
COBHOCTb TOHKOTO MOYBEHHOro €J0S U oOHaMeHHBIX cKas [41].

4. UCIIOJIb3BOBAHHUE MATEPHAJIOB
A3POKOCMHYECKHX CBbEMOK
NPU ONPEAEJEHUH NJAHOBLIX AEGOPMALLURA
PYCEJI U NOUM PEK

4.1. OcHOBHble NOJIOXKEHHsT H TPeDOBAHHA K HCXOAHBIM MaTepHalam

[Tnanosble AehOpMALHN MNpPeACTaBJAsIOT cobOH pe3yanbTaT HaMmblBa
¥ pasmbiBa Oeperos pycaa. ledbopmaunun pasmuiBa Geperos xapak-
TepU3YIOTCH CMelleHHeM OpOBKH oOpywaemoro Oepera u onpejeds-
I0TCsi nyTeM coBMeulleHHs cHUMKOB. [lepopmaumn nambiBa Geperos
06HApy>KUBAIOTCS [0 3apPaCTAHHUIO MJIsIAKEl H OCepelKOB M H3MEHEHHIO
TOHA 1300paeHHst 3THX YuacTKoB Ha (orocnuMkKax. Hamuis nasixa
NPOUCXOAUT NOCTENeHHO, NPH BO3PACTAHHH OTMETOK HauHHaeTcs
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3apacraHie ero npHKODHEBOro yuacTKa TPaBOH o KyCTApHIIKOM, YTO
BbIPa)@{aeTcsi NPOSIBJICHHEM Ha CHHMKAX CEPbLIX I CBCTJIO-CEPLIX MATEH
na Oexos Qoue nagxa. Ilpn panpbHeflileM HapacTaHHH OTMETOK
IIS7Ka IPOBCXOANT 3apacTaHve NPUNOMNATHIX y4yacTKOB Apesechoit
PACTUTCALHOCTDLIO, YTO BBIPAMALTCS B AadblielllieM HOTCMICHIIL TOHA
11306])2‘1‘1!(()!!1[51 I YBCANUYCHHH NUICLH AR 91HX YHaCTKOB.

Hepen HayaJioM })2160’11:[ HCHOJIHHTENL  JOJKCH  OSHAKOMHTLCUCH
C a3pogoTOCHEMOUNIOil H3YUCHHOCTLIO paifiona, 3aKal3aTb i HOJAYYHTL
MaTtepHasbl BCEX IJIOIAABLIX H MapuIpyTHbiX a3podoTOCheMOK 3a
pasupe rogut. Jlast cosMemleRus TakiXke A0AMKHLL ObITh HCNOAbL3OBAlbI
MaTepHabl KOCMIMCCKUX ¢LEMOK, BLICOKOTO KauyeCTBa KOouTakTHas ne-
YaTbk KOTOPBIX MOMET HaTL A0CTATOUNIO TOYHLIE AaHHBIC O HJAHOBLIX
jpedopmalinx.

Jusi onpenencnusi NJaHOBHX JedopMauuii HCNOAL3YIOTCA MaTe-
pHaJL MHOTOKPATHEIX NOCJAEAOBaTeNbHBIX CHEMOK OAHOTO H TOIO XKe
yuacTtka pekn B macuwitabax ot |:200000 n kpynuee, npeacrasaen-
uple B BuAc ¢orormranos (yrouuneunblx ¢orocxeM), (oTocxeM, penpo-
AyKuitil porocxem, KOHTAKTHBIX OTIEUATKOB. TeOpetHuecKl OnTiMalb-
HLIMIL JLJISL coBMeltenus sapasioress goronnadb. Ha npakTike npej-
MOYTHTEJLICE HCHOJAL30BATL KOUTaKTHHiE OTNEYaTKH, TaK Kak OHH
HMEIOT AOCTATOUHO BLICOKYIO Pa3peliaiollylo cnocodHOCTb U yROOHB
npu uenoab3oBanny B pabore. Mcnoanayiores B TOH HAK HHOH Mepe
BCE TNOaY4eHUble MaTepliajbl, Raxe BbINOJHEHHbIE ¢ HEraTHBOB HH3-
Koro Kauectna. Hy:uo umers B BHAY, UYTO CHELIANDILIX CBEMOK
B 3ajaiiblX MmMacwrabax B HH3KYIO MEXKEHb CACJAaHO OYEHb MaJo i
OHH BBIMOJHEHbl TOJMLKO Ha KOPOTKHX ydyacTKax pexk (4allie BCero 3a
OJIHY narty cbemiu). las coBMelleHHs: HCHOJbL3YIOTCH TakKXKe HMeio-
wyecs Kaprorpapuuyeckie MaTepHasib, B TOM UYHCHE JOUMAHCKHE
KapThl. A3pOKOCMIIYeCKHE CHHMKH Pa3HBIX AAT CheMOK H KapTorpagu-
yecKile MaTeplaJdbl, BbIIOJHEHHBIE B pa3HOe BpeMs, NO3BOJIAIOT oue-
HUTL COCTOANNC PYCAa, NOIiMBI, JOJHHBI TOCJAEJOBATENbHO NO TOAaM,
a TaKXe BbIABHTL CBSI3H CKOPOCTH cMellenus (pasMbiBa-HaMbiBa)
C H3MeHenHeM BOJHOCTH (H3MeHeHHeM YypoBHelr u pacxonos). Ilpu
CONOCTABACHNI JIOUMAalCKHX KapT €O CHHMKaMH BO3HHKaer psip
TPYAHOCTCH, TaK KaK 3TH MaTCPHaJb COCTaBJeHb B pa3noc Bpems,
pasHbiMil aBTOPaMH H Ha HUX NPAKTHYCCKIL OTCYTCTBYIOT OlOpHBbIE
TOUKN 1 Juhiin Ha 6epery. Xopoulde pe3yabTaThl AaeT NOAKJIOUCHHE
K anain3y kaprorpadHuyecKHx MaTepHaJOB, NOJYYEHHBIX B Kol
HPOoULTOro i Hayanie HLiHCHHEro BEKOB.

4.2. O6man MEeTOARKA COBMEIIEeHNA CHHMKOB

Cosmeutenisc (O10CHIMKOB HPOH3BOJAHTCA Ha JIOOOM APOEKUHOH-
oM annaparte. [Ipeanourntesablee BHOOAHATL conMmedicmiie Ha YTl
TaK Kak B 3TOM CJYyae MOXHO HCNOAb30BaTh MaTeplajn B JOGOM
ncnomuemit. Ipu copMemiennn pasnomacwitabuble MaTepHaasl upit-
BOASITCA K onHOMY Macwitaby uiam nyrem (oToyBeaHUYeHHs — NpH
HaJnuuy peratuBos, uan Ha YTIl — npu HanuyHH TOJIBKO NO3HTHBOB.
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Hcnonb3ys HeraTuBbi (IJIEHKH) MOXKHO BBIIOJHHTL (HOTOYBeJHYCHHE
10* u 6osee. Ha YTI1 matepnansl ar060oro HCHOJHEHHS MOZKHO J0-
BECTH N0 4* yBeJHUEHUS.

B kauecTBe OCHOBBHI JJisi COBMellleHHst BblOHpalOTCsl (OTOCHHUMKH
Xopoulero KayecTBa, macwita® KOTOpbX GJH30K K Maclutaly coBme-
uteiinst. C ¢PoToCcHHMKOB CHUMalOTCs KaJjbki. Ha KaabKy (nuanwer)
¢ ¢porTouzobpakeHus 4YepHOl Tyulbio (JIHHHH YepHOIO LBeTa HanboJee
YeTKO BBbIAeJsIIOTCS Ha OGesioM IJIaHWeTe [PH HaJOXKEHHH Ha Hero
uzobpaxennss uepes YTII) mepenocsitcsi: ypessl BOAB (NYHKTHPOM);
JUHHH OpOBOK MNOJAMbIBaeMblX OeperoB; rpaHHUBl TPaBAHHUCTOH, Ky-
CTapHHKOBOII H JpEBeCHOH pacCTHTENLHOCTH Ha MJAXKAaX H OCTPOBAX;
rpaHHUbl NOi#IMBI; KOHTYPBl 03ep, CcTapHl, CyXHX pyceJi, yCTbeBbIX
Y4aCTKOB TPHTOKOB, MOCEJEHHH H CEJbCKOXO3AHCTBEHHBX yromiii;
JHIHA, NOJYepKHBaloUIHe MIKpopeabed NOAMBI H MCCTHBLIC YCTOI4H-
BbI€ OPHEHTIIPHL.

OxonitypuBaHHe 30H HaMblBa BBINOJIHSIETCS O MaTeplaJjam JeT-
HUX CBHEMOK, TaK Kak rpalillbl APeBECHOH PAaCTHTEJNbIIOCTH, MOsBJe-
ilHe KOTOPOH yallle BCero sBJSETCS MPH3HAKOM AOCTATOUYHO BBLICOKIIX
OTMETOK NJsiXKell H OCTPOBOB, HaHOOJee YeTKO IMPOSBJASIIOTCS B NEPHOL
Beretauuu. He pexomengyercsi [Jisi omnpellesieHdsi 30H HaMblBa HC-
10J1b30BaTh CHHMKII OCCHHHX M paHHeBeCeHHHX cbeMOK. [lpu mpo-
BeAeHHH JIIHHH MOAMBbIBaeMoro Oepera Ha KPyHmHOMAcCUITAOHBIX CHIIM-
KaX JHOTAa ToMeXo# siBJfieTcs TeHb OT BBICOKOro Gepera. s n3be-
Kauus OIKOKH 3TI yYACTKH HE HAHOCATCH Ha CXeMy.

Ha wmeanxomaciutabublx W KpynHoMacuITaOHbIX CHHMKax T[0-pas-
HOMY EpOSIBJISIOTCS obliue JHHHH (KOHTYpb) H ToukH. Ha menxomac-
mrabHelX M cpeaHemacuiTaOHbIX cHUMKax (Macwmtaba 1:60000 wu
Mesbye) 4YeTKO MPOYepUHBAIOTCS JHHHM KOPEHHbIX Oeperos, Ho le
BCer[a BbLACIAIOTCS TPaHUUBI pacTHTe bHbIX coobuwects. IIpu ysesn-
yeHui Macmrtaba (xkpynuee 1:50000) suHHH KopelliblX Geperos
TEPSIIOT CBOIX YETKOCTb, HO MNPOSBJSIOTCS XapaKTeplible JIIHHH Ha
nofive. Heobxoaumo nojuepkuyTh ocobyio yCTOHUHBOCTbL BbljleJENILIX
JuHul (KOHTYpPOB) Ha NofMe 3a Bce MEPHOJAB MEXAYy CheMKaMH.

[Tyrem mnepeHoca BCex XapaKTepHbIX JHHHUA ¢ HOTOH300paxcenis
Ha nJaHIleT Ha HeM u3oOpakaercs cxeMa yuacTka peki. C no-
mowpio YTIT (mnu Js060ro npoeKuHOHHONO anmnapara) BBIIOJHSIETCS
copmeuieniic  ¢Gorousobparkenisi yyacTka pekH 3a APYIyl0 jaTy
cheMKil c€o cxemofi Ha nsanwere. Cosmeujerue npoussooutrcs no
06UUM TOUKAM U AURUAM MeTOJOM HallAyulle2o co8nadenus u TOAbKO
Ha yractkax obujux vacred xadpos. OOILle JIHUK H TOYKH BbISBJIA-
I0TCA MPeJABapHTEJbHO BH3YaJbIlo 11 Ha NJaHUIET HaHOCATCA ¢ 0coboi
THIAaTCABLHOCTBIO. Haue Bcero oHW BBIENSIOTCS] Ha noiiMe. Bribinpa-
eTcst He Melee YeTHIpeX KOHTYPHBIX JIMHHH HJH TOYEK B paslibix
yriax 4YeTblpexyroJibHHKa, OXBaTblBAIOLIEro COBMellaeMbiil y4yacToK.
st ob6ecrieuentst 6ogbluell TOUHOCTH COBMEUIEHHS XKeJateJLHO HMEeTh
NSITYIO KOHTPOJIbHYIO JIHHHIO (TOYKY) IIPHMEPHO B LEHTpe CoBMcliac-
moro yuactka. CoBMerliaeMplil Y1aCTOK CHHMKa pacrnoJiaraeTcsi B LeuTpe
skpania. UYaie Bcero HCHOJB3YIOT MNO3HTHBHOe usoGpaxenie., Co-
BMeUleHHOe 1300paXKeHHe YyyacTKa peKH 3a BTOPYIO AATy CbeMKH
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HaHOCHTCA HA NJIaHlieT TYyWbio Apyroro nsera. He pexomenayerca Ha
OANN NJlaluleT HanoCHTh 6onee Tpex H306paKeHui.

IMocne unanoxenus w306paxeHUil BHIABAAETCH CMellleHde JHHUHA
ofpyiuaeMbix OeperoB M H3aMelenHe KOHTYPOB paCTHTEJNBHOCTH Ha
nasxax ¥ OCTPOBAX, BHeAsiOTCS H 0003HaYalOTCs 301B Pa3MbiBa
I HAMBIBA, ONCHHBAIOTCS MAKCHMAaJbibie 3HaUYeHHss cMelennit (B MHA-
JHMETPaX), OUPCACHSIIOTCS HCTHHILIC 3iauciys cMeutenuit (B MeT-
pax) ¢ yueroM Maciyra®a COBMEUIEHIBIX CXEM; BBLIYHCJSIOTCH OCpPeA-
HeuHble MaKCliMaJLiible CKOPOCTH CMeuleHus (B MeTpax B IOja) Ae-
ACHICM NOAYRCHIONO 3HAuCHIst cMelitenns (B MeTpax) na BpeMen-
HOM HUTCPBAN MCAAY CLeMKaMi (B ropax).

IMockosnky Bblnosaiicnnbie TakuMm 06pazoMm coBMellennbie CXEMBH
HOUX MOHTaX Hd YHACTOK peKll 3HAUHTENbUOTOo NPOTAXNCHHS H3TrO-
TOBJACHBL HC A KECTKOIH uAalioBOH OCHOBC, TO TaKHC MaTepiaabl Ha-
SHIBAIOTCS CXEMaMIL.

Bo3aMoilo HEHOCPCACTBEHHOE HEJ0KCHHE NO3HTHBHOTO 1300pa-
KeMHUs 33 Oy MAaTy CbeMKU Ha HeraTHBHOe H3o00paskenue 3a Apy-
TYIO aTy. 3a CYeT 3TOro yCHJIMBaeTcs u3obpaxkeudve H3MeHEHHbIX yuya-
CTKOB. 3uaunTenbnble H3MEHeHHss Ha YYacTKE MOXHO JAOCTAaTO4HO
TOUHO OUEHUTH APU BI3YanbHOM CpaBHENHH CHHMKOB (npH OTCYTCT-
Bt npubopos nast cospmeutenusn). Ha crapnifi cnuMon nocrtenenno
HaUoCIITCst coBpeMennan OpoBKa, onpejensiercs macmrab CHHMKa, 13-
MCPSIETCH MUKCUMAABHOE CMeUleHHe I BBIUIICAAETCH CKOPOCThH CMe-
uteuuna [39].

{lpusep coswewjerus porochumkos. Ins onperenenus naanosuix AepOpMansii
Ha ydacike peKx noaobpanul MaTepHAMLl 33POKOCMHUYECKHX CBHEMOK pPasHBIX MacluTa-
00B, HAT §f Pa3/HUHOTO XA4ECTBA MCHOMNCHHA, @PATMENTH HCHONb30OBAHHLIX CHHM-
KO8 6“305[78}1(8Hbf Ha pHC. b, aanHble 0 gatax H Macwirabax CheMKH NpHBEAEHBI
B taba. 5.

Tabauya 5
Ceaenus 06 HCMONBL30BAHHBIX MATEPUANAX
I:,Z ‘,',‘,'l':f‘."?, HHaia cbeMKH ng}ri%lﬁ;?,ga ﬂpenc;faléenbl ¢ Kauectso nmeuartn
1 09.48 1:100000 | Caeroxonus ¢oro- | [laoxoe
cXeMbl
la 02.090.73 13200000 KontakTHeil orlie- | YOBNETBOPUTENb-
YaTOK 1oe
16 20.04.75 1:200000 | To xe To xe
6 27.05.75 1:25000 " Xopowee
2 10.09.75 1:50000 " "
4 11.06.76 1:60000 " "
7 04.08.77 1:7000 " "
3 04.05.78 1:95 000 " "
5 19.07.78 1:25000 " "
8 23.05.81 1:15000 " [Mnoxoe

3a ocuoBy npu coBMeuiennil BHIGpan KOHTAKTHHH OTMEYaTOK XOpolero Kaue-
cTBa cbeMKi 1976 r. (4) ¢ KOHTPACTHBIM H306PaXKEHHEM YUaCTKa, PacrooxenHbM
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B uextpe kaapa. C nomowsbio YTII nyrem 4% yBennuennst ua mnjaniiere MNoAro-
ToBJena cxema yyactka B Mmaciwutabe 1:15000. Cobmeuiense noayuYentoll cxemul
¢ H300paXkeHHSIMH €O CHHMKOB 6, 2, 7 H 3 He BbIABHJIO H3MeHenHil fta yudactke,
TaK KaK 3a 3TOT NEPHOA MexKAY CbeMKaMH ypoBHH A u pacxoist Bogbl Q ue tpe-
BLILIAAKM CpelneMaKcumajbnblx 3uauensit. [To oraeabnnim Qparmentam Ol Boi-
moJinetint 1POBepOYHble cosMmeliedHss B Macwitabe [:5000. Dtu coBMewweHist 1noi-
TBepAHIH, YTO Ha ydacTke 3a mnepuoa 1975—1978 rr. (2o nasoaka) oObpyuienis
Geperos ne npesbiwiatn 5 M (cMeuienHe JHIHI obpywaembix GeperoB menee 1 mm).
Mo nasemMubiM uHabawaenHsM, OOPYIIEHHS HA Y4YacTKe B 3TOT IIePHOA COCTaBILIH
1,0—3,0 M/rog. B nasoaok 1978 r. npou3owsn obpyiuenus 6posox Geperos A0 7 M.
DTH JauHble HCIOJb30BAHB AJA MOCTPOENHA 3aBHCHMOCTH nHa pHc. 13
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Puc. 13. 3aBucuMocTH Cx manc=[(H) u Q=[(H), rae Cx maxc — MakcHMAaJbHas
CKOpOCTb CMelleRHs JHHHH oOpyuwaemoro Gepera, M/roA; H — ypoBenb Boabl, M;
Q — pacxon BoOAHl, M/c.

{ — MakcuMaJbHble CKOPOCTH unaHoBblx aedopmauuii (pasMbiBbl), M/roa; Z — u3Mmepelnitivie pac-
XOAbI.

3a nepuox 1976—1981 rr. nyTeM coBMeuleHMsi CHUMKOB 4 M & BLINBJANIOTCH
3HaudTesJbHble H3MeHenuss Ha ydacTke (cm. pnc. 6). OOpyluenus, JjocTHraiouue
60 M, orTnocaTcs 3a cuyeT nasoaka 1980 r., ypoBHH ¥ pACXOALI KOTOPOrO 3iauH-
TeJbHO NPeBbILUAIOT BCE M3MepeHHble 3a lepuoj nabaioaeHuli.

3uaunTeapubie uUaMevenust 3a nepuox [1948—1976 rr., ucnoabsys pauusic 00
YyPOBUSIX IO PeKe-aHaJory, MOXHO oTHecTH K mnaBoaky 1962 r., ypopum KoOTOporo
6au3Ki K yposusam B nasonok 1980 r. MakcHmanbtioe 3nauennHe CKOpOCTIt cMenle-
st 6poBKH Oepera, OcpejiiellHoe 3a 3TOT IepHol, cocTaBaser 3,5 M/roa.

Ciuumkd [ u 8 naoT OCHOBHLIE CBeleHHst 0 neped)OpPMHPOBAIHAX HA YyuyacTke,
upoHCcWeAWHx 3a nepHon 1948—1981 rr. 3TH cHHMKH HH3KOTO Kadectsa, COBMe-
weliie ¢ HHMH BBINOJHCHO METOAOM HaHJyullero copllajiefils.

B aumasnus BkJlouenbl Taxkike MaTepHasbl KocMuueckoro (ororpaduposauns, 1o-
nyuenuvie B majoBofnble 1973 u 19756 rr. (1, u lg). CoBmemtenne cxeM, noayuct-
HBIX C 3ITHX CHHMKOB, IIOATBCP’KAAaeT OTCYTCTBlie H3MeNeHHi ua ydyacTKe 3a 3TH
TOAb.

CosMelieniie ¥ BH3yaabiias OlEHKA BLISABHJIH OTCYTCTBHE namubiBa miasbiefi. 3a
33 ropa naskH ne 3apocaH, 4TO YyKa3blaBer 11a TO, YTO B MABOJKH [POHCXOAHT
TPAH3UT naHocoB no Beell muowtaan nastkel. He poiasaeno n uamenendii na goiime,
TaK Kak BBbIfeselible KOUTYpHbie JHHHK Ha MOfiMe COXpanH/aHCh HeH3MelllibiMH 3a
BCCh {1epHOA MeXJy CheMKaMmil.
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4.3. OueHka norpemmnocTeil COBMEWEHNN

B ocuoBy Bbimo/inAeMblX COBMEHIEHHA ROJIOXKEHAa RPeANnoCchHIKa
0 TOM, YTO CcMeilleHiHe OpoBOK OeperoB (GUKCHPYETCA oOfpexeseHHo
TONMLKO DBPH CMelleHHH He Menee 1 MM. ToyHOoCTb onpeneneHHs CKo-
pocTi nnanosuix Aedopmannii 3aBHCHT OT CMelEeHHs, KOTOpoe B CBOIO
ouepesib ONpefesisieTcsi CKOPOCTbIO MJAaHOBHIX Aedopmanuii Ha yua-
CTKe pekHd, BoiGopoM Macuitaba CcOBMelleHHs, HHTEPBAJIOM BpEMEHH
MeXY CbhbeMKaMH.

Ipn ssaunrensibix o6pywennsx, nanpumep 200 m/roa, cMmemenxe
aunuu ob6pyumiaemMoro OGepera Gyaper pasBio 1 oM npu COBMEIEHHH
B macwtabe 1:20000 1 ¢ nnrepsasom 8 1 roa MeXKAYy CHEMKaMH.
Mpi  uesnaunreannnx  obpymenuax, nanpumep 2,0 nfroy, nyxxen
10-neTunii  nepuoj  MeXLy cbeMKamu H o Macwital  coBMeUlenus
1:2000, wrobpt HOAYYHTL Ty K€ TOUHOCThL OnpeleseHds CKOPOCTH
ianoBex jedopmaitiii.

[Mpu masom cMentenun antmi (KOUTYpoB) ROAMBIBaeMbix Oepe-
rop, 6an3koM K 1 MM, HOFPCIIHOCTH NP ONPCACACHNH AJIAHOBLIX AC-
Popmaunii 6yner snaunteannoii. Heobxoaumo Hamomuntb, yto | MM
upu macwtabe 1:2000 cocrasaser 2 m; 1:10000 — 10 m;1: 15000 —
15 a1 1. . Heno, wro npu yBeanwenuu maciutaba coBmeuienss (ny-
TCM (POTOYBCJANYCHIS, IPCAENBHO HCNOAB3YIOWEro pa3pelalomyio cno-
coBHOCTL CHIIMKOB-HETaTIiBOB) NPOICXOAHT BO3pacTalliie 3HaUeHMS
cMenenys JunHi. YBeJHuUuBaeTCs 3HaueHHe CMewleHus W npH NpH-
BJACHEeHIIl KapTorpadiuecknx MaTepHaioB 3a 6Oojee paHiue RaTh —
THM  YIMJHIHSICTCSI fIEPHOA  MCXKAY CbeMKaMIl. 3a CYeT YBCJIHYCHIS
3HAYCHHS CMCULCHMNST TAKHMH AYTAMH PE3KO CHHIKAeTCs NOrpeurnocTb
npn onpeeaCH niaanoBhx aedopmanui.

Horpewnoctit npi onpegciaelyd miadoBeix aedopMaillii MOryT no-
ABUTLCH 11 34 CyeT AONYWIEHHBIX HETOYHOCTEH npH: Monramxe (oro-
CXEM, HCNOJAL30BauiE MAJOKOHTPACTHLIX CHHMKOB, rpaglueckoMm Hc-
NOJMHECIHIE  CXeM, BBIIOJHEHIH COBMeUleliss CHEMKOB, OfpeaeJsclnn
Mmacuitala COBMCUEHHBIX CXEM.

Herounocern ayoutaka ¢otecxem ne NOBJAEKYT 3a cofof morpeiu-
HOoCcTell ApH oupeieseHHH NJialloBuX AedopMannid, ecan coBMellieHue
BLIHOJIISICTCS TOJNILKO HO OOIMHM HacTsM TeX KajApoB, 113 KOTOPHIX
CMONTHPOBaubl (orocxeMbl. Jaa yMmeHbIIeHnHss HETOYHOCTeH COBMe-
UleHHA MaJIOKORTPACTHBIX (DOTOCHHMKOB N0 HHM BBINONNUAETCA Npex-
BapuUTCAbLHOe Bu3yanblioe peunidprpoBanne. BuiaeneHubie TOUKU H
KOHTYPLI NEePEeHOCATCs Ha IJIaHWeT TOHKHMH JHHHAMH (TYUIblO), ueMm
CHIIZKAIOTCH  HeTouHoCTH rpaduyeckoro wucnonnerus. [lorpemnocru
rpa(uueckoro HCROAHEHHS BO3MOXHBI INPH HCHOJL30BAHHH MEJKO-
macwtabubix cunmkoB. Hanpumep, npH HCOONb30BaHHH CHHMKOB
macwtaba 1:200 000 na nnanwere pucyerca cxema uepes YTII mpu
4* ypesnnvennu. [lns coBMeuieHHf co cxemoit macwraba 1:15000
(BuiOpannpiii Macuitab COBMelleHHs1) BBINOJHAETCH BTOPHUYHOE YBe-
auyeniie cxemut npumMepro B 3,5 pasa. Ilpn Takom yBesnuenun JuniH
yla cXeme npHoSpeTaloT TOMULHHY, OJH3KYI0 K 1| MM, a TOYKH HMEIOT
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nnowaab. Husi CHHXKEHHSI IOrpeliHOCTH HeOo6XOAHMO BBLIMOJHSTL CO-
BMeUlelHe N0 LleHTPaM HIMPOKHX JHHHH U TOYEK.

PaccmMoTpum norpeltHocTH npH onpejaejeddH MacumiTaba CHHMKOB
Haunbosee Touno macuital coBMellaeMblX CHHMKOB ompejessieTcs 10
kapTam Macuitaba He Mesbue 1:100000. MmMmes nannblie M3 jiHCB-
HUKa noJjeroB o ¢okycuoMm paccrosinnn ADPA (f) H o BuicoTe CberMhkH

(Hc), moxno onpenejsuts Macwitab GOTocHHMKOB (/m) mo ¢opaiy.c
[3, 30, 31]

1
—— = f/H.. 4.1)

Hckaxenne, BO3HHKAKOWEe 3a CYeT HAKJAOHA npH a3podoTocberne
U HpH ua3obpaxkeuun pesbeda (Hanpumep, Ha NOMMe) He AOMKIO
npesbllIaTh rpadHueckyio TOYHOCTb MOCTPOEHHs coBMmeluenns [3].
Iokazxkem 31O Ha npuMepe.

Bplucnium no ¢opmyJsie Bo3MOXKHOe cMmelllenne AB  KOHTYPHBLIX
JUHHA (TOYeK) Ha CHMMKe, €CJH, HanpHMep, yroJ HakJoHa CHHMKa
a=2°; pajinyc-BeKTOp, ONpPeAeNsiIOUH}l 1a CHHMKe pa3Mepbl 30Hbl CO-
BMmelleHust r=70 MM; ¢okycHoe paccrosinne ADPA f=70 mm [3]:

AB =2 (r*/f?) sin a. (4.2)

IToacraBus B ypaBHeHHe (4.2) uHCIOBHE 3HaueHIlss I1apaMeTpoB,
nmonyunM AB=0,18 MM, T. e. BO3MOXKHOe CMelleHlie KOHTYpOB, BO3-
HUKAIOlleCc 3a CyeT HaKJOHa NpH as3podoTOoCheMKe, MeHee TOJLIHIbL
rpaduyeckos aHHUH, paBHOi 0,25 MM.

IlIpuHsAB npenesbHO AONYCTHMOE CMeLleHHe JIMHHA Ha CHIIMKax 3a
cyer usoOpaxkenns peabeda AByaxe paBubM 0,25 mMm, Mmacwrab co-
BMemienus 1/m=1/15000, umes APA ¢ f=100 MM 1 papnHyc-BeKTOp
Ha HeTpaHC(OPMIPOBAHHOM CHHMKe r=050 MM, MOJIYUHM npelenbHO
[ONyCTHMOE 3Hauelne CeYeHHs TOpH30HTaJell pesabeda MOAMBI HAN
npeBBIIIEHHS OTMETOK ToyeK penbeda [3):

A make = [(f m)/r] AByakes fin mane == 7,5 M. (4.3)

Ha coBMellaeMblXx CHHMKax ceueHHe ropH3oNuTaJeH, WM pasunia
B BBLICOTE MEMKAY KOHTYDHBIMH JIHHMAMH (TOYKaMH), AOJKHO OHiTh
MeHbllie 3HaveHHsi, 110JydeHnoro no gopmynae (4.3).

4.4. Onpepeenye MIaHOBLIX (FOPH3OHTANbHBIX) Hedopmanni
NpH pa3HbIX THAAX PYCJOBOF0 mpouecca

IIpn pasHbIX THNAX pYyCJOBOro npolecca onpejc/cHic HAaHOBLIX
pedopMauHii HMeeT CBOIO CNENHHUKY.

[TIpu cBo6ojiHOM MeaHAPHPOBAHHH CKODOCTL INJAalOBLIX acdopma-
uuil 3aBHCHT OT CTajHH Pa3BHUTHS H3JYUHWHBL. B cBolO oucpeib cTaimisi
Pa3BHTHR H3JYUYMHBl XapaKTepPH3yeTCs YIJIOM ec pas3BopoTa (Cpasp)-
B Ta6n. 6 npuBomsaTcs 3HaueHus koadouuuenra Ky, yuHTbIBAIOLLETO
H3MeHelllle CKOPOCTH NJIAHOBHIX Ae(opMauuil H3JNYUHHLI B 3aBHCHMO-
CTH OT cTajuu ee pasputusa [39].
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Tudauga 6
Pexomenpyemute 3naucHns koagduunenra Ky
& 50 100 120  140—160 180 20 250

pasn

Ke .. .. 0,1 0,5 0,8 1,0 0,8 0,5 0,1

Ha oanoil u Tofi e CTajny Pa3BHrisl H3AYUIIHDLL (IAHOBbIE J€-
(l)()pMZilllHl pasanitint 3 MajaosoAHLIE I MHO1OBOAUDLIC TOALL. Hpu HH3-
KX YPOBHSIX OHH HC3HAYUTEJDHL!, a2 NPH BBICOKHX ~— MOIyT BO3DacTH
Ha MNOPSAOK, T. €. 38 OMMIl HABOAOK MOTYT HPOH30MTIU oOpywenus
GeperoB, npeBbIAONiNE cMeujeliie OCperoB 3a Bech NEPHON MeXAy
cvemkamy. [lyrem nocaeposaTenbHOro coBMeEUIEHHSt CHHMKOB BbisiB-
JSIIOTCST pa3Mephl MJIAHOBBIX AedopMaiuii npy pasHelx ypoBHAX (pac-
X0/laxX), BbIAEJSHIOTCH YPOBHH (PAcCXOAB), OPH KOTOPBIX BO3MOMKHBI
MaKcuMaJjbibie oOpyiueHua (CM. [pHMep BBHIMOJNHEHHOTO COBMe-
LieHus).

[Iporsnos cmewienuii obpyniaeMpix Geperop MOXHO BBIOJHHTE 110
dopmyae . E. Konpparbesa

ABG = [<11Tcxl MaKC {(hmax\c _ hcp)/(hnn — hcp)], (44)

rie ABg — cMentenite 6poBKH NogMbiBaeMoro Boruyroro Oepera us-
JAyuiHu 3a pacuernuft nepuon Bpemedu T Jer, M; Cxmake — Hal-
Ooabilias B lpejlesiax Aaunoil H3/AYuiiibi OCpefiHeHas 3a nepHoa CKo-
pocth cMmeluenns 6posku BOrHyTOro 6epera, M/TofL; Auaxe — HanboJIb-
masa ry6iuHa pycsia B pacyeTHOM CTBOpPE, M; Mgy — CPelHss raybHHa
ita rpebugx ABYX CMEKHLIX TCPCKaTOB, OTpaltMuHBAIONIHX H3AYHILLY
HOPACHOMOMCIIBIY B MCCTaX ueperiiba ce cpegHed JuHHi, M; Agg —
pandoaviiast raybina pycaa B naece uanyanasl, M [33].

Ha yuacrke pekir ¢ A€CATKaMi R3AYUHH, HaXOMAUUIMHCH Ha pas-
HbIX CTafHfX PAa3BUTIA, NyTEeM COBMeILeHHA MarTepiiajios NOCACHUO-
paTeanlLiX CbheMOK onpefedsiiorc Cypaxe AV Ka’KAONH H3JNYYHHBL
Mz ponyuennux snaveuttd asist {aHOTO yUacTKa ONpeuendercs ocpen-
Henfioe 3iayeHte Cyyaxe. 11PH PACCMOTPCHHH BCErO TaKOro y4acria,
a He OTAENbHON W3NYUlHbl, OTHOUIGHHE MeXAY pPasHoCTAMH TJAyGHH
B dopmyse (4.4) npumepso pasio exnpnue. Kosdpouuuenr K,, xa-
paKTepu3yIOW i CTaRHil Pa3BHTHA H3JAYYHH, TaKiKe onpeaensercd
M0 HCCKOJILKHM H3JIydniiaM, a 3aTeM BBIYMCJSIETCS ee cpeanee 3ia-
yenue. Ha mopdonoraueckit OAHOPOJHOM yYacTKe PEeKH MOIKHO Ofpe-
JICAUTDH TICPHOA FOMHOrO PasBUTHA H3YYHHEL

T —‘_‘—56/61: MARC- (45)

Hpir oupeyesienst Cy maxe 11€0OXOAHMO HCHOJbL30BATL MATCPHAMH
C NOCTATOUHLIM HHTEPBANOM MEXAY ChCMKaMH, OXBATHLIBAIOWHM TOAH
¢ f1aBOJIKAMH pPeAKOoil NMOBTOPAEMOCTH, YTOOBI B pacyeT ObUIH BKJIO-
yetiol snauelitisi o6pymenus O6eperoB 3a BpeMsl 3THX 11aBOJAKOB.

Hawmpiz (3apacranue) nisiakei caenyer 3a oOpylliaembim 6epero,
1 OCPCAHENHAS 3a NPOJOJKHTEJbHBIA NEPHOX CKOPOCTh Redopmaiuit
pa3mMbiBa H HaMbiBa oueHHBaeTcsi OOBIYHO OJHMHMH H Temyu ke
undpami.
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Ilo cHuMKaMm BHIABJAAKTCH TaKXe H3MeHEHHs1 Ha NofiMax, npolic-
XoAsiie npu 00pa3soBaHHH NPOPB B GeperoBbiX Bajax Ml 3a CcYeT
NOCTYNJIEHHS] TPYHTOB CO CKJIOHOB.

[Ipn HesaBeplleHHOM MeaHJAPUPOBAHHI H3JAYYHHDLI CIPSIMIAIOTCS,
He JIOCTHrast NOCJeHHX cTaauil passuTia. Ha kakoil-to craanm pas-
BHTHSA H3JIy4HHbl MOSABJASETCA M NaYHHAeT pPa3BHBATLCS CNPSMIAIO-
uwnii nporok. Ilo Martepuanam nocneaoBaTeNbHBIX CbHeMOK BbISIBIH-
eTcd pas3BHTHEe CIPAMJSAIONIEr0o NPOTOKA OT ero HOsIBJENH 10 liepe-
X04a B HEro BCEro MexXeHHOro pacxoaa. ITOT INepexoj ObiBaer
NpHypOYeH K roAaM ¢ NaBOJAKaMH pelKOil MOBTOPSEMOCTIH, KOrjla 3aHo-
CHTCS BXOJ B CMNPAMJCHHYIO H3JYUHHY M pasdpabaTbiBaeTcsi, yBe.1H4Yl-
Bas CBOU pasMepbl, cnpsmJasiiollid npotok. Ilpn nocnenoBaTebion
COBMeUleHHH CHUMKOB BbiSIBJSIETCS BpeMsi NpeKpaulenHs pa3mbiBa Oe-
peroB B COpPsAMJIEHHOH M3JyyHHe W 3apacrtaHue ee nJsika 10 ypesa.

[Tpu noiiMeHno#i MHOropyKaBHOCTH MJaHOBble jaedopnauun onpe-
JIeJISI0TCS MyTeM COBMellelllss CIHMKOB IO BCEM NPOTOKaMm (pyka-
BaM) B OTAEJLHOCTH.

[Ipn ckJ0HOBOH MHOrOPYKaBHOCTH TYyTeM COBMELLCHHsI BBISIB.IsA-
eTcsl nepecTpodkKa PyKaBOB, TIJaHOBble JAedOpMalnl ONpeac/slioTCs
OTACJABHO AJA KaXAoro pykasa. [lns coBMewWeHus uHCHOAL3YIOTCS
KpynHoMacuiTabHple MaTepHasbl BECEHHUX H JIETHIX CbHEeMOK ¢ Hali-
6OJbIIMMH KOHTPACTAMH MEKAY pPyc/JOM H noimoii. Marepnaaw ocell-
HHX CHbeMOK, Bo H30ekaHHe OLINGOK, AJS COBMCLLIEHHsI HCHOJb30BaTh
He peKoMelayeTcs.

[Ipu orpanuueniioM MeanaplpOBaHHI MNPOHCXOAHT NOCTCHCHIIAs
nepepa6oTka NOAMEHHOro MaccHBa B Ipeaenax nosica MeaujipHpoBa-
HHs, T. €. pasdMmblBaeTcsi Oeper B BEPXOBOH 4acTH H3JYUYHHBI 11 3a-
pacTaeT NJs)K B HH30BOH uyacTH. Bpemsst nepepaloTKil noAMCHIOro
MaccHBa IpH HEeH3MeHHOl 1HpHHe [AOJHHBI ONpejAessieTcst 1o

dopmyae
Tn. M:‘A‘H/CH, (46)

rae Ay — Iar H3JYYHHBI, H3MepeHHBIH 10 CcHIMKY; Cy— CKOPOCTb
pasMbiBa, onpejesiensas 10cje COBMeLUEHHS CHHMKOB NOCJAEA0BATeD-
HBIX CBEMOK C JIOCTaTOUHBIM BpEeMeEIHbIM MHTEePBaJOM MeXJLy HHMII,
OXBATHLIBAIOLIHM MaJIOBOAHbIE H MIOroBOANble roabl [39].

[Ipn nepemenHoil mwupune LOJNHUB NPOHCXOAHT Nepectpoiika na-
JYYHH H COOTBETCTBEHHO M3MEHSeTCSI CKOPOCTh HX CiloJi3auus.

[Tpu noGouneBOM THIlE PYCJIOBOTO Npolecca OTCYTCTBYIOT IL1aHO-
Bble jpedopmanuu Geperon. IlyTem coBMelleHHS CHHMKOB I[10CJ/i€10Ba-
TeJAbHBIX CBEMOK, BBHINOJHCHHBIX B HH3KYIO MeX€lb, ONPEICJSeTCs ne-
pemellende B pycae nobouneil 3a MepHOA MeXAy cbemMkamu. [Ipu
ONnpejescHUH cMeuleHHs OepeTcsi paccTosiine MeKAy HanboJee BbICO-
KHMHU dacTsaMu (rpe6usmiu) nobouneii. Ha cHuMKax 3710 uyalle BCero
HauboJiee cBersble (Cyxue) yacTu noboyned.

ITpu sneHTOUHO-IPSAOBOM THHE TaKXKe OTCYTCTBYIOT IIlalHOBble je-
bopManuu Geperos. ['peGHH JIEHTOUHBIX TPsij, 3aNOJHSIOLIX Pycao,
cpabaTLiBalOTCSl B MeXE€Hb, NO3TOMY MNepeMelleHHe HX He (HKCHpy-
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Crest Ha CHHMKax. CKO])OCTb nepeMetetim JICHTOUMBIX I'PsI)L MOKIO
BLISBITL TOJDBKO NPl HA3CMHBIX H3IMEPCIHHAX.

Hpu pycsnoBoii MHOropykaBHOCTH COBMCUIGHHEM MaTCpHaJioB 1o-
CleAuBaTeAbULIX CbHEMOK BBLIABJAAIOTCH pasmepbt obpyweuuit OGepe-
ros, nepemeuicHue octposos. [Ipn nocratouno 6oJLWIOM HHTEPBaJe
MCHY CBbCMKaMIl YCTaHaBJHBACTCR 3apacralllic OCEPElKOB, IpeBpa-
UICHHE HX B OCTPOBA, OOHAPYKHBACTCS CMCHa OCHOBHOrO (r/1aBHOro)
pyrxasa. K yuacTkaMm raaBHOro pykaBa NpHYpOuYeHHl HaubojbllHe 3ua-
yeunst pedopmanuii pasmuiea. B pacnnactaHHOM pyciie BbISABJSETCS
30na HaMblBa, TAC RO U3MEHEHIIO TOHAa H300paXkKeHus Ha CHHMKax
BLILCHASIOTCS! CTA/AH 32pacTaHus OCTPOBOB.

[Mpu ropnoil pycioBoit MHOTOPYKaBHOCTH TaKXKe BhisBAseTCR 00-
pytieune noiiMenunlx eperos, nepemeuiciilie oCTPOBOB I OCEPEJKOB.
Jedopnanuu nporexalor 3naunTenbio ObLICTpee, uem npu APYrUx Td-
nax pycJaoBOro mnpouecca, NO3TOMY COBMEUIAIOTCS MaTepualiel No-
C/I€0BATE/NbHLIX CbhEMOK C MajbiM HHTEDPBAJIOM BPEMEHH MEXAY
HIIMI.

Chaenyer nMeTh B BHAY, YTO Ha rpeGHAX OcepeiKOB, BHICOTA KO-
TOPbIX COBNAAaeT C BLICOTOR MNOHMBI, nHaunlaer cBOf pocT noAMen-
Has ApeBecHast pacTHTeJbHOCTb. Jaa onpenenenust niaanosnslx pedop-
Mallil PCKOMCHAYeTCS HCHNOJIB30BATL MaTepHaJibl BECEHHHX M JeTHHX
CLCMOK, HOCKOJbKY HAa CHHMKAaX OCEHHHX CHEeMOK B HHU3KYIO MeXeHb
HCUC3aIOT KOHTPACTH MEXAY PYCAOM U NOAMOR.

IMpin pajeanoil MHOTOPYKABHOCTH B npefenax naieof noJstibl
[IPOUCXOAHT AKKYMYJSIUIA nanocos. PuCyHOK MHOrOpyKaBiOro pycia
HCYCTORUIIB B I1aHe, TaK KaK HaJeAb B pasHbie rojb MO-Pa3HOMY
HaupanJsier raaBHoe pycao. Ha yuactkax, rae pyc/io HOAXOAHT K KO-
pennony Bepery, nabuaionaercss pa3Mbis, B paciiiaCcTaHiOM pyche fe-
PEMCUIAIOTCs OCTPOBA. YCiAel0 pasMLiBa cnocoOCTBYIOT: OTTAHBa-
HiC B Teyenye Jela JCROrpyaToBbix O6yrpoB; BbHIAXHBaUIC FPYHTO-
BLIX BaJIOB HpH HOABHKKAX HaJieAl; OCeAanHe TPYNTOB, BbHIHOCHMBIX
Becen M [OTOKOM Ha NoBepxHocThb Hajeau. Haubosee xpynHble ya-
CTHUBL FPYHTA OCEHAIOT B BCPXOBOH WACTH MAJNENHOH NOJAHBI, B HH30-
Boit uyacTu occnaior Oosee medsikie, [lo aspokocmuueckin martepHa-
JIdM 33 MHOFOJICTHHH HEPHOJ BhisIBJASETCS yCTOHYHBOCTb NOJOXKEHHN
B 11aHe 30H pa3mbiBa 1 nambiBa. [lo pacnonoxennuio 3on HambiBa
I pa3MblBa ONpeResserTcA MHUTPALMs HaJead BJEBO WK  BHIPaBo,
BBEDX HJII BHH3 MO HANeAHOH NOMAHE, TAaK KaK pacnoJjioXeHue 3THX
301t B HEPBYIO OQUCPCAL 3aBHCHT OT MECTOHOJOXKEIf HAJCHH i ee
TO. HUHIIBL

Pycnosoii npouecc u npoueccsl, CBA3aHHbie ¢ NPOSBJIEHHEM MHO-
roJcriefi Mep3JoThi — HaJeiblo, TeCHO NePEIeTenbl.

Ceryatnlii (suencThifi) pHCYHOK NaAeAHOH MIOrOPyKaBHOCTH H2
00AbIIX HARCAHBIX NOARHAX, BO3MOKHO, CBSI3aH C NOJNHUIrOHANbHOH CH-
creniofl JIepsHbiX KHJ, obpasylomuxcs npu moposobofiuom pacrpec-
KHBalUH H OTTauBalo X Bo ppems nasoxka. OOpasoBasuivecs noclie
HpoTauBaisl JCASHBIX KHJI NPOTOKH HPOPe3aloT ocTposa, 6epera Hx
cpa3y nocje 00pa3soBaHHs NOKPHITH PACTHTEABHOCTBIO, B HHX OTCYT-
CTBYIOT BHYTPHPYCJOBble 00pa30Baliisi — OCEPEAKH W MJAKH.
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B 30HaxX HaMbiBa, Te HIET HHTEHCHBHOe 3apacTaHHe OCepe.1KOB
KapJIMKOBOf pacTHTeNbHOCTbIO, 0oOpas3oBaHHe OCTPOBOB 4aCTO CBsI-
3aHO C ﬂpOHeCCﬁMH BbIHy‘-II/IBaIIHﬂ——06[)33088}!}16.\] noja nouBeHHbIM
[IOKPOBOM JIEASTHBIX JIHH3.

ITpu onpepesennu nsaHoBbix jdedopMantii, oco6eHHO st BbisiB-
JieHHs1 30HBl HaMblBa, HEOOGXOAMMO HCIIOJb30BAaTh CHHMKH 33 HIOJb—
aBrycT, KOTA2 B OCHOBHOM 3aKOHYEHbl MpOIleccel OTTaliBalHa HaJean
H BCS PAacTHTEJbHOCTh HAa OCTPOBAX MpOSABJSETCs lla CHHMKaxX (ce-
pBiii, TEMIIO-Cephlil TOH H306paKeHHst B CpaBHEHHH ¢ OesibiM 1 CBET.I0-
cepbiM H300paKeHHeM He3apacTaloluX OCepe/lKOB).

Ilpn BBIHYXKIEHHOM MeaHApPUPOBAHHH BHIMOJHSIETCS COBMeLIeHIie
MAaTEePHAJIOB MeKEHHBIX CbEeMOK Ha YYaCTKaX ¢ 3a4YaTOUHBIMH 1M
OCTATOYHBLIMH IOHMAaMH.

Ilpoueccn 3aGomaynBanusi, CBs3aHHble C 1ICUE3HOBEHHCM OTKPLI-
TOli BONHOH NOBEPXIIOCTH HAa peKaX (NOJHHBI-MapH), AOBOJBHO MJH-
TeALNBl, H HX JHHAMHKY COBPEMEHHBle a3POKOCMHUYECKHe MaTepHaJibl
yalie BCero He oxsaThiBaloT. [IpoM3oulenulne 13MeHEHHsl BOCCTalaB-
JIIBAIOTCS MO JIOTHYECKHM NpH3HAKaM M C MOMOLIBIO MaTepnaJoB Ha-
3eMHBIX 006caea0BaHMIl.

B pacnjacrannbix pycjaax TOPHBIX peK, IO KOTOPLIM nepuoiiue-
CKM TPOXOAAT ceJsin, Ha KpynHoMacwTaOHBIX culiMKaXx (ocoGenno
CIIEKTPO30HAJIbHBIX) I POSIBJSIETCS]  MHOTOPYKaBHOCTb — BBIJIENSIIOTCS
pyKasa 1 ocepenku. J1ys BHISIBNEHHS NPOHCXOASIINX l3MeHen{i coBMe-
wapTesl KpynmnoMaciurabiibie MaTepHasbl ¢ MaJjiblM TNEePHOAOM MEXLy
CbeMKaMH.

5. JONMOJIHUTEJIbHBIE BO3MO)XHOCTH
HNCHNOJIb3OBAHUSI MATEPUAJIOB
A3POKOCMHYECKHX CBbEMOK C LEJIbIO AHAJIU3A
PYCJIOBOTO NPOLLECCA

5.1. BoccraHoBjieHHe HCTOPUH PAa3BHUTUSA KOTJIOBHMH, NOJIHH,
noiM M pycen

AspokocMuyeckHe (OTOCHHMKH pasHblX MaclitTaboB 3a pasuble
JaTel CbeMOK INpPeACTaBJsloT co0ol MarepHas, HeOOXOAHMBIH M9
BOCCTAHOBJEHISI HCTOPHH Pa3BHTHs KOTJIOBHH, MOJHIIL, RofimM, pyces
u uanyudd (no peabedy noiim) [1, 23, 42, 43]. OnuoBpeMenno npu
aHa/H3e HEOOXOAMMO HCNOJB30BaTh MaTepHasbl a3POBH3YaJbHbIX H
HaseMHBIX oOcsefoBaHHil, a TaKXe nyOGJHKaUUH B CMexublx o6Ja-
CTAX HayKH.

ITo aspokocMHuecKHM CcHHMKaM Macmragos ot 1:1000000 u
KpynHee NPOCMaTPHBACTCS CTPOEHHE HHHIL KOTJNOBHH H [0JUIH, BHI-
NeNsoTcs TPaHUlbl PHIXJBIX OTVIOXKEeHHH pasjMYHOTO NPOUCXOXKIeHMHS,
BHISIBJISIIOTCS] TPaHHLBl NOHMBI, OOHapy>XHBaeTCsi COBpPeMeHHas nepe-
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CTpoiika peyHoW cetu. [llpum aHanuMse maTepuasoB aspPOKOCMUYECKUX
CbEMOK MNa y4yacTKaX PpeK 3HauyuTeNbHOro MNPOTAXEHUA [ewundpupy-
IOTCA OCTaB/fieHHble peKaMu Y4yacTKW [ONAWH, NPOCNEXWBAETCA CMeHa
pycen Ha YCTbEBbIX y4yacTKax MPUTOKOB M OLHOBPEMEHHOe crpamne-
HMe MHOrMX M3NY4YUH. BbiSiBNeHWe nNpou3owWweawmnx WU3MeHeHUd B [A0-
NMHAX W na normMax Mo NpAMbIM UM KOCBEHHbIM [eWwnppoBOYUbIM MPK-
3HaKaM MNoKa3aHO Ha NpuMepe peK B KOT/NOBMHaX baikanbCKoro tuna.

KoTnosuHbl baiikanbckoro Tima — 3TO BbITAHYTble  MEXTOpHble
MOHMXXEeHNA, AHMWA KOTOPbIX 3amMO0JIHEHbl  PbIX/AbIMA  OTNO0XEHNAMM
pasNNYHOro MNPOUCXOXAEHWUSA. HakonfeHne B MEXrOpHbIX BnagmHax
MecKoB, MOXO0XWX Ma O03epHble, CBA3aHO C 06pa3oBaHUEM MOAMOPHBIX
BOLOEMOB Ha Yy4yacTKax peK Nnocne BepPTUKaNbHbIX TEKTOHWYECKUX MNOA-

Puc. 14. Cnegbl KaTacTPO(UYECKUX SBMEHWIA.

a —Yy4yacToK CTapOVI AONTNHBI, OCTaBIv'IeHHOUI‘/‘I QGKOVI; AHWULWE OO0NNHbI 3a6OI'IOLI§HO, CnnaHUpoBaHo,
npunogHATO Haj COBPEMEHHOM MNOWMMOW; 6 — COBPEMEHHOE pycCno, Mnouma, [A0MuHa.

BMXEK, 06BanoB, ocbinei, ononsHein [33]. MNpu aHanm3e as3poKOCMU-
YeCKMX MaTepuanoB BbIBNAETCA MHOXeCTBO MpPU3HAaKOB, NOATBep-
XAawwmx, 4Yto B pasHoe BpeMa U MO pasHbIM MpUYMHaM Mpa.o-
Joembl  OblM  cnyuwleHbl. Tpy 6bICTPOM  CMYCKe BOAblI MPOUCXOAMWN
CMbIB B HW30BOW 4YacTu BofoemMa. Y OOMbLIMHCTBA BOLOEMOB BbISAB-
NAKTCA NPU3HAKM MOCTEMNEHHOro OMOPOXXHEeHMA N0 Mepe 3ano/fiHeHus
HaHocamMn [0 OTMEeTKWM nopora. Bcnef 3a CNyckom BOAbl U3 MpPaBo-
[JOCMa paHee MeperopoXXeHHas peka MNpokKnajbiBana pycno u gopmu-
poBana MONMYy B TOAWeE PbIXabiX (MOABMXHBIX) OTNOXEHWA. o pu-
CYHKY pycna, N0 HalN4Yui W CTPOEHWUIO MONMbI KaYeCTBEHHO MOXHO
OLEeHUTb pa3HOBPEMEHHOCTb OMOPOXHeHUA npaBofoemMoB. CpaBHU-
TeNIbHO HefaBHO NPU Pe3KOM WCYE3HOBEHWUW Mperpajbl ChyLleHbl BOAbl
n3 Bojoema B BepxoBbAX p. MysakaH. CoBpeMeHHOe pycno p. MyskaH
Bpe3aeTcs B TO/ILY COXPAHMBLUMXCSH PbIXbIX OT/OXEHWR, NokMa elye
topmupyeTca. B BepxHeaHrapckoil u BayHTOBCKOM KOT/MOBMHAxX OT
npaBo0EMOB COXPAaHAKTCA 03epa-ocTaHubl B Hambosiee rny60KOBOSA-
HbIX WX TYMUKOBbLIX Yy4acTKax, Kyfa MEHee BCEro nocTynanu BblHO-
CMMble pekaMmy HaHoCbl. M0 BbINONOXEHHbLIM, BbLIPOBHEHHbLIM AHULLAM
KOT/NIOBUH pekn BepxHas AHrapa v Liuna nponoxunu cBo6ogHO Me-
aHfpupylowme pycna, chopmupoBany HU3KWe, 3aTanivBaemble B nNa-
BOAOK MOMMbI. [lpouecc 3anofIHEHWS CMAaHUPOBAHHbLIX AHMULL, KOTNO-
BUH PbIX/IBIMW OTNIOXEHUAMM NPOAOIHKAETCH.

BepxHemyiickafd KOT/IOBMHA OMOPOXHEHa CPaBHUTENIbHO [AaBHO,
pbIX/ble OT/IOXKEHUA He CnaaHWpoBaHbl. B COBpeMeHHbId nepuog npo-
LlecCbl CTECHEHWA MOMMbI W pycna TrpyHTamu, CcnyckalwwuMncs co
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CK/OHOB, NPOTEKAalT 3HAUYUTESb-
HO WHTEHCWBHee, 4Yem [edATeNb-
HOCTb noTtoka (cm. pwuc. [u).

Mylicko-KyaHAuHCKas  KOT-
NOBMHa 3aMonHeHa pasHOBbLICO-
KUMW  PbIXJIBIMA  OT/IOXKEHUAMMN.
B cpegHeli 4yacTu  KOT/IOBMHbI
ToMWa MecYaHblX  OT/IOXEHWNA
nepepabortaHa Bogamu p. Butu-
mMa. 3hecb 06pa3oBasnCb MHOrO-
pPyKaBHOe pyc/io W WupokKas nom-
Ma, HeO4HOKPaTHO  MeHABLINe
CBOe NOJI0XEeHWe Ha cnnaHupo-
BaHHOW 4YacTW [HMWA KOT/0BU-
Hbl. Mputokn p. Butnma — Mys4
n KyaHga — npopes3anu ToAWwy
PbIXNIbIX OTNOXEHWIA, co3fjaB A0-
CTATOYHO LMPOKME MONMBI.

Hanuuune TONWM PbIXbIX OT-
NOXEHW B pailloHe C MOBbILIEH-
HON CEWCMUYHOCTbIO ABNSAETCH
OfHON ”3 NPUYNUH COBPEMEHHbIX
nepecTpoek peyHon CceTW, BbISB-
NEHHbIX MO  Aa3POKOCMUYECKUM
MaTepunanam. OcTaBfneHHbIe
yyacTKW [ONWUH BbIBMIEHbl Y pekK
MyanpukaH, KyaHabl, Yapbl (cMm.
puc. 2e un 14). Tlo CHUMKam
cpeflHMX MacwTaboB 06HapyXxe-
HO OJHOBpPEMEHHOe CcnpaM/eHune
BCEX WAM 6ONbLIMHCTBA W3NYUYUH
B npegenax KOTNOBWHbLI. Hanpu-
Mep, HEeOLHOKpaTHO npoKnagbl-
Basa HoOBOe pycno p. MysakaH
B npejenax BCeW KOTNOBUHBI.
MopgobHass CcMeHa  MONOXKEHUS
pycna BbifiBeHa Ha pekax Mye,
Linne, BepxHeih AHrape, Awmry-
HA W gp.

B koTnoBmHax baiikanbCcKoro
TMNa BblfeNeHa  XapakTepHas
CMeHa MOMOXEeHNA pycen Ha
YCTbeBbIX y4yacTKax MPUTOKOB.
Hanpumep, p. CpegHuii Caky-
KaH C nepuognyHocTbto 300—
500 neT MeHSAeT pyc/io Ha yCTbe-
BOM yuacTke. Cnefbl ero fpes-
HUX pycen, no pasmepaMm WU3-
NYYNUH O6NN3KUX K COBPEMEHHbBIM,

v

MNOHEe C MHTEHCWBHbIM MNOAHATWEM 3EMHOWN KOpbI.

[

Puc. 15 BpesaHHble M31y4uHbl B pal
OnoHrpo (cneea Ha puc.) —BUAHbI y4yacTKM CBOOOLHO MeaHLPHPYIOLWCIO pycna B npejenax fApesHero pycna. llyTem cpaBHeHUs COBPEMEH-

HbIX M APEBHMX (BPE3aHHbIX) W3NYYNH MOXHO OLEHUTb W3MEHeHMe CTOKa BOfpbl.
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NPOCMATPIBAIOTCH (1a CHUMKAX BLOJIL JieBoOepexxHoro ckyoHa Bepx-
HEeYapCeKoil KOTHOBHI B

ITo aspoxocmuueckun Matepuangam cpejiuitx macimrabon Bblae-
JAsHOTCst (OKOHTYPHBAIOTCS) Y4aCTKIl C HHTEHCHBIBIM UOAIATHEM 3eM-
O KOPBl 1O HAAUMINO Bpe3anuuix H3Ayuli. Popma «cBOGOAHO MeEaH-
IPUPYIOLLHXY Ha pPas3nblX CTayHAX passuTisy H3Aydii CoOXpauscrTcs
a yuwacTkax npasobepemxnpix npuToxoB p. 3eu (ot p. Mynvbmyras no
p. Yuaxu) (puc. 18). 3uech e BLIABASETCH H3MeHene CTOKa NOYTH
ta nopsaok. CospeMelnbie AOMIULL COXPAHRIOT U3BH/ICTOCTb APEBIIX
pyced.

5.2. Ouenka BIHAHHSA aHTPONOreHHOro BO3AEHCTBUSA
Ha PycJaoBOH npouecc

TIpn anTponoreHHoM BO3NEHCTBHH NPOHCXOAUT HapylieHUe eCcTecT-
BEUIbIX NPOLECCOB Ha BOAOPa3jesiaX, Ha CKJIOHAX JOJUH, Ha MoAMax
i B pycaax pex [8, 23]. Ilpoucxoasuias nepectpoiiKka npHBOAHT K H3-
MCHEHHIO OAHOrO HJIH BCeX NoKasaTejeli pycjaodopMmupynoumHx ¢ak-
TOpOB, BJeuyeT 3a coboft n3MenedHe THna pycaosoro npouecca. Io-
cacpoBaTedbiibie  (POTOCHEMKI JAl0T BO3IMOXHOCTL ROJAYYHTL JHHA-
MIKY 9THX H3MEHEHH# NpH aiiTPONOreHHOM BO3JAEHCTBHH W COCTaBHTH
nporunos na 6yaymee {45, 46].

1. Crpoureancrso ['3C, co3panue GONBWINX BOAOXPAHHJHIL YHHY-
TOA@eT fa 3HAUITEIbHOM NPOTHKEHHWH pYyc/Ao, NMOAMY, a HHOTAA H
naanoiivenunle Teppacel. [lo ¢dopme BOLOXPaHWJHIL, KOTOpHIE Mpo-
cmatpisalorcs Ha TB cHuMKaX, MOXKHO CyZHTb O THME PYCJIOBOTO HPO-
ecca Ha yvacrke pekd go crpourenberBa ['DC (cMm. puc. 1 3, u).
C noMouibi0 a2pPOKOCMHYECKHX MATEPHaJsIOB BLIABJIAETCH MepecTpoiika
pycna it nofiMbl B 301ie NEPEMERHOTo NOANOopa.

2. 3naunTesbuble H3MEHEHIS, BBIAB/IAEMbE [0 a3POKOCMHYECKUM
MaTepitanam, NPOHCXOAAT B JOJHHAX, Ha nofiMax H B pycaax pek
[ocse MoKapoB it BLIPYOOK, CAyuaBWIXCs B pa3Hoe BPeMA, pasHoh
HUTCHCHBHOCTI 1 a3 BIgiLIX 10 oxpaTy Teppuropuil (em. puc. 11 q, 6).
[Tanbonee cuubnoe pausinge HX Ha PYCJAOBOH NPOUECC BLIABJIEHNO IO
MarcpuanaM apOKOCMHYECKHX (POTOCHEMOK B 30HE MUOTrOJIETHeH
mepsnoThl (3ona BAM): B Bepxneanrapcko#t, Myiicko-Kyaununcko#
11 Bepxmewyapckoit kotsoBHHAaX, B JeBobepexHo# uacTH Oaccefina
p. 3en i Gacceitie p. Anryuir

B sone ETC nocae yuuurtomenns apeBeciofi pacTUTENLHOCTH Bbi-
NOHIsSIIAChL PACHAUIKA CKJAOHOB A0.THH;, HaOJIOAAIOTCS BHIOCLI TpyH-
TOB la MOHMbI, 0COOEHHO MaJiblX PeK, CTeCHeHIle M Aaxe HCYe3HOBe-
Hie noilM, nOAHATHE HX OTMETOK, MJaHHPOBKAa W pacnamxa, Ha
CHIMKAX, NOJYUYeHHBIX B NAaBOAOK, HA yd4acTKaX OBIBLIMX TMOHM IPOSB-
JSICTCA PHCYHOK cTapun n nportok. Ksaapartsl BHPYBOK 1l CeabCKOXO-
3sUICTBCHHLIX YrOMUl, TEMHbBIE NATHA CBEIKHX NOXKAPKILL BUAHB 1aKe HA
meaxomacwiTabHbIX cCHHMKaX (cM. puc, 11 6).

B 3oue ¢ mnoronerneii Mep3noto#l npm OCBOGHHH TNOEM YHHUTO®
AACTCA PACTHTEIbHBA TMOKPOB, HAapyHIaeTcs MNOYBCHHHIA MOKpoB, UTO

62




B CBOIO oOuepejb Cpa3y BHISBJSETCS HAa CHHMKaxX MOCJAeloBaTe/lbLbHbIX
CheMOK 110 TOABJEHHIO OCBeTJIeHHBIX msiteH {34, 52]. Ha s3tnx y4acr-
KaX BO3MOXKHO MOP03000iiHOe pacTpecKuBaHHe IPYHTOB, a TaK»e Bbl-
TaliBaHlie NOrpe6eHHbIX TNOJIMTOHAJbHO-XKHJbHBIX JibJ0B, 3aTeM IIO-
c/aeaywollas IJanupoBKa H oblee NOHHMKEHHe HOHMBI.

3. Ilpu npocMoTpe CHHMKOB BBISIBASIIOTCS MOCJAEACTBHS CTPOHTEIb-
CTBa Ha CKJAOHAaxX M Ha NOiiMax pasjuyHBIX COOPYKEeHIH, B YaCTHOCTH
AamM6 n Haceimeit (cM. puc. 3). DamMObl HarJayxo neperopaHBaioT
NOHMBI, COCPEAOTOYHBAIOT NOTOKH MNOA MOCTOBBIMH nepexopamu. Ha
CHHMKAX BBISBJSIOTCS YYacTKH Bbilie nam0, ¢ BHIPOBHEHHBIMH 1l 3a-
6010YeHHBIMU MO#MaMH, NpopBbl BROJb AaMm06. Ha yuwacTkax Hike
nam6 (MOCTOBBIX NepexoioB) BHIIBJASETCS Bpe3Ka pycJaa, YTo B Nep-
Byl0O ouepellb BBIparkaeTcss Ha CHUMKax B YCKODEHHOM 3apacTaHHH
MJsXKeH /10 ype3oB, NMOBICAliHH YCTbeB NMPOTOK, B OTHOCHTEJbLIOM [OJ-
HATHI TIOHM.

4. MaccoBble BbIeMKH TPyHTa H3 pyces H ¢ NOHM NPHBOAAT K lie-
o0paTUMBIM H3MEHEHHSIM Ha Yy4YacTKaxX peK, K IOHHXEeHHIO OTMETOK
JlHa, NOHHKEHHUIO ypPOBHeH BOJABI, HO B CBOIO OUepelb COKPAaillaloT pas-
MbIBbl OOGpylUHBaeMblX OeperoB, 4YTO BBIABJEHO [IpH COBMELEHHH
CHHMKOB MOCJ/I€/|0BaTeIbHbIX CheMOK Ha p. I'naioe. BuinosHeHnHble He-
JlaBHO Kapbepbl B pycJaax M Ha No#Max JIerko AemudpupyroTcs Ha
kpynioMaclutaGHbIX CHHMKax (cM. puc. 14 e, s, 3).

5. Ilocae pnoObiuu TroJsie3nblX HCKONAEMLIX B pycdax, ocolceliio
nocne paboOTHL Apar, 3a 3HAYHTCJAbHIbIH Neploj Mexay I0CaCAoBa-
TeJAbHBIMH CcbeMKaMu (okoso 40 jner) H3MeHeHHble pycda H TNOMAMBI
HCCJeA0BAaHHBIX MaJblX peK He BOCCTaHaBJHBaJH CBOH ecTecTBeH-
HDLIH BHA.

6. 3HauyHTE/IbHYIO NEPecTPOHKY BHYTPH pycJia MOXKHO OOHAPYKHTL
N0 CHHMKaM Y4YacTKOB DeK C OCTaBJIEeHHBIMH OnopaMu pas3pyulenibix
coopyKenull, TonasKaMH NOCJe MOJieBOro cmziasa Jeca u ap. kame-
HEHHST B pycJe, Ha MOfiMe, Ha CKJIOHAX BBIABJAIOTCS MO MOCJAeN0OBa-
TeJLHBIM CbeMKaM, a MPHYUHBL, BHI3BABLUME HX,— 0PI UazeMiblx 006-
c/lel0BaHUAX.

5.3. Ucnonab3oBanHe a3poKocMUUECKOH UHQOPMAUMHU IPU HAZEMHDIX
00caefoBaHUAX pPeK

[Tpu npoBegenuH Haszemnoro o6cJjenoBaius (MoOp(pOJOrHYCCKO
CBCMKH) B KauecTBe OCHOBLI MOXKHO HCIIOJIL30BaTL MaTCPpHafbl a3po-
KocMuuCCKHX (ortocbeMok. [IpH pekoriocuupoBounom obGcienoBatiii
3HayYHTeNbHOTO MO MPOTSKEHHOCTH YyYacCTKa peKil NPOH3BOAHTCSA NOJ-
GOp KOHTAaKTHLIX OTNEYaTKOB BJOJb BCEro Mmapupyra B Macwuralax
1:20000—1:60000. ITapaanenbHo npu obOcaea0Ballil HCIOJAL3YIOTCS
CXeMbl y4aCTKa peKH, MpeACTaBJeHHble Ha MJIAHIIeTaX HJH Ha KaJbke
Il BLIKOMiipoBaHHble ¢ ¢ortocxembl. CHUMKI o6GecnedyuBaioT OJH3KYIO
K HHCTpyMeNTaJbHOH NPHUBA3KY TOUEK H JHHII HA MECTHOCTH, MO KO-
TOpOil MPOBOASITCS cJenyoiline paboThl: Bl3yaJiblioe HJIH TOJYHHCT-
pPyMeHTaJibHOe olnpejesieHlle BLICOTHL (OT ype3a) Bcex mopdoJiorHye-
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ckiX o0pas3oBalulil; BblAENEeHHE 30H HaMblBa H pa3mbiBa C onpeaese-
HHeM pa3MepOB 1JIAHOBBIX Achopmantii (OLHOBPEMEHHO JaeTcs IOo-
CJI0iiI0e ONHCalHe BCKPBITHIX TIPYHTOB M (OTOrpaupyercs: yyacrTor
obpyweniit); or6op ¢oronpold AOHHBIX HAHOCOB Ha NJIsAXKaX, ocepej-
Kax; H3uepeiiie no nonepeuinkasm rAyOHH; onpeaesienue CKOPOCTH
Teqerna I pasMepoB UCPCKOUICHHBIX JCHTOUHLIX P4, Touedunle H3-
Mepennst B pyciae, na Oeperax, Ha uoiime u xup. [23, 38, 39]. Onno-
BPCMCHIO ¢ yKa3aHHbIMU pabOTaMH BEAETCA: KapTHpOBaHnue pacTi-
TCALIOTO TNOKpoBa na Ocperax, nofiMe B CKJIOHAX; OKOHTYpHBaHHe
YHACTKOB MOMapiilly I yCIVIEHHOTO aHTPONOreHHOro BO3AEHCTBHS;, BbI-
SIBJICIHIC  CHOCOGHOCTH PaACTHTEJIBHOTO NOKPOBAa K BOCCTAHOBJIENHIO;
ofosflauediic yuyacTKO8 3DO3HOHHON onacHocTH. B mueBHuke jaercs
noapobnoe omcanne Beex pabniofeHH#, BKJAOYAsh MeJhHe LRCTajiH,
KOTOPBIC NPH  KaMepasbuoM [elidppPHpPOBAHHH  MOTYT NOCAYKHTb
KJIOYOM K BLIsBJCHHIO perHoHaJsibubix ocoGennocteii. Ha ocnose ¢o-
TOCXeM C OAHOBPEMEHHLIM HCHOJAL30BAaHHEM NHOJAYUYelHbX Npu obcie-
ROBalilll MaTEPHatOB d AAHHBIX C TONOrpa)HYEeCKHX KapT COCTaB-
ASOTCs THAPONMOPONOTIUeCKIle CXEMBl, TNpeAcTaBJjseMble B cXeMa-
THUYHOM MJIAHOBOM H300parKeHHl H B BHAE COBMEHLIEHUbLIX rpadukos
1o NiHE nayvyaemoro yvacrka pexkun (cM. puc. 7, 8).

IMpu neranpHOM H3yuenHH ywacTKa pekn HeOONbWOro npoTsxKe-
Bist ucpoabsyores  Qoronnaibl, yTouHenHble (OTOCXeMbl B Maclli-
taBax 1:2000—1:10000 u BuiwonupoBku (cxembl) c¢ Hux. Poro-
MJai 1f BBIKONIPOBKH MOTYT OBIThH HCHOJb3OBallki B KauecTBe IJaH-
WeTOB NpH HUCTPYyMeHTanbHoil cbeMke. IIpu BLIMOJHEHHH NPOMeEpOB
B pycse 6e3 HUCTPYMeHTAJAbHOH nNpuBsidaky 1o ¢Qoronyany onpenens-
I0TCst M lia lero (1l Ha CXeMy) HaHOCATCs CTBOPH. PaBHOMepHOe
pacnojoKenie TOUCK ¢ [NpoMepaMuH BIOJb CTBOpa obecneuiiBacTes
HoAAepKAUNEM HOCTOAHHON CKOPOCTH ABHIKEHMS JOAKH H H3Mepe-
unsmi raySitunl uepe3 onpejenenHble (PaBHBIE) NPOMEKYTKH Bpe-
menn. [To ¢doronnany onpenensiercsi MeCTONOJNIONKEHHE TOUEK U JUHHH
¢ n3MmepeHuAMH B pycae U na Oepery. doronnann (yToOuHeHHBlEe (O-
TOCXEeMbl) SIBJASIOTCSE OCHOBOI Ass OYAYULIX II3MEpeHHH Ha yvacTke
pexi. B onacrosiuiee Bpemsi ecth HeOBXOAMMOCTL B CO3JAHMM OCHOB-
(oTofnianoB HA Y4acTKax MHOTHX DEK, T/le BEeAYTCA NOCTOsHHbIE Ha-
GJI0ACHIIS 32 PYCJHOBBIM NPOLECCOM.
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Puc. 7. Cxewa yyacTKa peku, NOAYYEHHAA N0 MaTepuanam Ha3ewHOro 06CNEGNOBAKUA U a3pOBOTOCHENKN.

| — KOHTYp pycna; 2 — rpaHuubl MoiMbl; 3 — ype3 BOAbl; 4 — KOHTYpbl 3apacTalliMx CcTapul; 5 — rpe6HW JIEHTOUYHbIX [psii; 6 — HaBa/lbl [epeBbeB; 7 —
noBasieHHble [epeBbsi BAO/b MOAMbIBAaEMbIX 6eperos; 8 — rasbka W BaslyHbl B pyc/ie M Ha MoWMe; 9 — MecTa 0T6opa (POTONPOG TPYHTOB; 10 — pPaccTosiHue
/

0T yCTbA, —ckana; npk — nepekaT; 0,8/1,3 —3HauyeHWs COOTBETCTBEHHO MOBEPXHOCTHbLIX CKOpocTei (M/c) W rayouHbl noTtoka (m); 3,0—3,5 — BbicoTa
~ ... wnnarnn »»e 1 A—.10MN —W.1FTOTA NNUWonN 1



Puc. 8 Tugponopdonorhyeckas cxema yyactka peku.
BbICOTa «064MPOB» KOpbl

i — CpefiHWA YKOH BOAHO MOBEPXHOCTW, %@ h”— BbICOTa NOAMbIBaEMbIX 6GeperoB, M; JIn  BbicoTa M/shKeld, M; KOpbI
NbOM Ha [epeBbsiX BAOMb MOAMbIBaeMbIX GeperoB, M; Ba - LUMpWMHA MOMMbI; [Np— LWMPUHA TMosica PycrodopmMyMpoBaMns. M; Bp - LIMpUHA pycna, M;
c ,c — MaKCUMaJlbHble 3HAYEHWS! CKOPOCTW M/IAHOBbIX AepOpMaLnii COOTBETCTBEHHO pasMblBa W HamblBa, OCPefHEHHble 3a nepuog, m/rog; yllos ~

noBepXnocT afd CKOPOCTb TeYeHUA BoAbl, M/c; A - rnybuHa noToka, M; ~5Q0- AuvameTp 4yacTuy, HaHocoB 50% o06ecrneyeHHOCTM Ha HpuBepxax nns-

Xel, MM* d_ 1d( /dQ.0j —XapaKTEPUCTUKN HEPABHOMEPHOCTW KPYMHOCTU OT/I0XKEHWIA.
! * 75%/ 25Vo v ‘5% / TO


http://files.stroyinf.ru/Data2/1/4294815/4294815153.htm

